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To mark the appearance of the 85th Edition of the CRC 
Handbook of Chemistry and Physics, the publisher has pro- 
duced this facsimile of the First Edition, which came out in 
1913. Comparison of the first and eighty-fifth editions illus- 
trates the progress of science over the intervening years. 
Publication of the First Edition coincided with the appear- 
ance of Niels Bohr’s revolutionary paper on the hydrogen 
atom, and came only eight years after Einstein’s “miraculous 
year” when he published his historic papers on relativity, 
Brownian motion, and the photoelectric effect. Only 81 ele- 
ments were known in 1913, the electron had been discovered 
only 17 years before, and the proton and neutron were still 
unknown. Madame Curie had just won her second Nobel 
Prize, and Max Planck, Niels Bohr, and Albert Einstein had 
yet to be recognized with this honor. 

The evolution of the CRC Handbook of Chemistry and 
Physics has paralleled the growth of modern science and the 
technological revolution that resulted. Since this first vol- 
ume in 1913, the Handbook has been revised annually 
except for a few wartime years. It has grown steadily in both 
size and diversity of information. The 13th Edition in 1928 
contained 1214 pages plus a few advertisements for rubber 
aprons and stoppers. Nine pages were devoted to atomic 
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spectra (compared to over 150 much more densely packed 
pages today). The charge of the electron was given to four fig- 
ures (now ten figures). The 29th Edition in 1945 had reached 
2640 pages, with no advertising, but was still in the smaller 
4.5 x 7 inch page format. It included data on amino acids and 
artificial radioisotopes, and the charge of the electron was 
quoted to six figures. Post World War II editions expanded in 
step with the growth of the general scientific establishment, 
soon leading to the present large-page format. In the last 
three decades information has been added on lasers, the 
genetic code, global climate change, high temperature super- 
conductors, and other topics that were unknown when many 
of us started our scientific education. 

Throughout its history the CRC Handbook has emphasized 
three goals: accuracy, currency, and convenience. Data are 
taken whenever possible from evaluated sources and sub- 
jected to stringent quality control. The annual cycle for new 
editions permits new, improved data to be incorporated 
quickly and coverage of emerging scientific areas to be 
added. While the book passed the coat-pocket size long ago, 
we have retained the single volume format that finds its way 
to thousands of desks and laboratory benches. Development 
of an electronic version was started five years ago, and the 
full content, accompanied by powerful search and retrieval 
software, is now available on the Internet and as a CDROM 
product. As the needs of users change, new features and new 
delivery mechanisms will continue to be introduced. 

We hope this reprint of the first edition will prove inter- 
esting to current Handbook users and that it will illustrate 
the enormous advances in scientific knowledge over the last 
century. 


David R. Lide 
Editor-in-Chief 


PREFACE 


In compliance with the requests of hundreds of our friends for 
a small but comprehensive book of reference on chemical and 
physical topics, we have designed and compiled this Pocket 
Manual of Chemistry and Physics. 

We shall feel amply rewarded for our effort and expense if this 
volume proves to be of use and convenience to the profession 
whose support has been a conspicuous factor in the growth of our 
establishment. 

The material here inelented has been carefully selected by W. R. 
Veazey, Ph. D., Chemistry Department, Case School of Applied 
Science. The ebahiler has been guided in his selections by the 
suggestions of more than a thousand members of high standing in 
the Chemical and Physical profession. 

We desire to express our appreciation and thanks to the many 
persons who have co-operated with us in the preparation of this 
book. 


THE CHEMICAL RUBBER COMPANY 
Cleveland, Ohio 
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INTERNATIONAL ATOMIC WEIGHTS 1911 

Aluminum......... Al 27.10 Molybdenum...... Mo 96.00 
ee ..... Sb 120.20 Neodymium....... Nd 144.30 
Argon.. . A 39.88 N@6M0 last ce Ne * 20:20 
Arsenic............ As 74.96 PGE 0) NE a an tio Ni . 56.68 
Usb ps Ba 137.37 ee ania Bere ta eo N 14.01 
Bismuth ........... Bi 208.00 Osmium........... Os 190.90 
Boron.. te ORV RRR oo. 5 QO 16.00 
Bromine........... Br 79.92 Palladium.. . Pd 106.70 
ACN: «a 2 5s Cd 112.40 Phosphorus... Pecos P 31.04 
SORORITY yas sss ss - Cs 132.81 Pishinum oc. .5 5 <..- Pt 195.20 
Ragen. 2.00. .6. 5. Ca 40.09 Potassium... ....5.< K 39.10 
Carbon .€ 12.00  Praseodymium.... Pr 140.60 
Cerium , 26 140-25 ~~ «Radhim.,......... Ra 226.40 
Cnmlorine:......... Cl 35.46 Rhodium : . Rh 102.90 
SPOR GI oy aves Cr 52.00 Rubidium... Rb 85.45 
Sala) | a ae Co 58.97 Ruthenium........ Ru 101.706 
Columbium.....<.. Ch 93.50 Samarium......... Sa 150.40 
Copper pia 00007)  ORANOSUI. ¢ 2-004. Se 44.10 
Dysprosium . Dy 162.50 Selenium.... . Se 79.20 

UE Ce a Er 167.40 nid Chea, (Sty ad ere ene Bo Si 28.30 
Europium......... Bu 152.00 — Silver............. Ag 107.88 
PIUOTING......0.6.% F 19.00 MOL sya. os eos Na 23.00 
Gadolinium....... Gd 157.30 Strontium......... Sr 87.63 
Szallium........... Ga 69.90  Sulphur..;........ S 32.07 
Germanium....... Ge 72.50 Tantalum......... Ta 181.60 
Peineintim......... Gl 9.10 Tellurium... . Te 127.50 

Ree on ee ss Au 197.2 OVO coe aad Tb 159.20 
Be UI oe Se kw ee He 3.99 RGU. ou et 204. 00 
Peet eds! 120M oe NOLIN Aish are Th 232.00 
Indium.. . In 114.86 PHA es Se Tm 168.50 
SG ene EL 126.92 dl 1s ee) oma Sn 119.00 
UG ONT Ra ee Ir 193.16 EMT oa, Ti 48.10 
DRO eg ass ke ¥e 55.85 Tungsten.......... W 184.00 
BeEvetOn. 8) 8 Br 82.90". Uranium: : . 2... +. U = 238.50 
Lanthanum........ La 139.06 Vanadium Rye ol OG 
EN Miter EO ae LO PHOU Ss.) 2 Xe 130.20 
PALM. ......... 28: 6.94 CCRT RUN o0, e. es Yb 172.00 
Lutecium.......... Lu 174.00 Meetriiie wn. or, Y 89.00 
Magnesium........ Me 24 82 Zang. oc: Bn 86.387 
Manganese........ Mn 54.93 HiTCONiUM .. ses Zr 90.06 
Mercury........... Hg 200.00 
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ANTIDOTES OF POISONS 


1. Acetic Actd.—Emetics, magnesia, chalk, soap, oil. 

2. Carbolic Acid.—Any soluble nontoxic sulphate, after provok- 
ing vomiting with zinc sulphate; uncooked white of egg in abun- 
dance, milk of lime, saccharate of calcium, olive or castor oil with 
magnesia in suspension, ice, washing the stomach with equal parts 
water and vinegar; give alcohol or whisky or about 4 fluid ounces 
camphorated oil at one dose. 

3. Hydrochloric Acid.—Magnesia, alkali carbonates, albumen, 
ice. 

4. Hydrocyanic Acid.—Hydrogen peroxide internal, and artifi- 
cial respiration, breathing ammonia or chlorine from ‘chlorinated 
lime, ferrous sulphate followed by potassium carbonate, emetics, 
warmth. 

5. Nitric Acid.—Same as for hydrochloric. 

6. Phosphoric Acid.—Same as for hydrochloric. 

7. Sulphuric Acid.—Same as for hydrochloric with the eae 
of soap or oil. 

8. Sulphurous Acid or Sulphur Dioxide.—Mustard plaster on 
chest; narcotics, expectorants. 

9. Lodine. —Emetics, stomach siphon, starchy foods in abun- 
dance, sodium thiosulphate. 

10. Lead Acetate.—Emetics, stomach siphon, sodium, potassium 
or magnesium sulphates, milk, albumen. 

11. Mercuric Chloride or Corrosive Sublimate.—Zinc sulphate, 
emetics, stomach siphon, white of egg, milk, chalk, castor oil, 
table salt, reduced iron. 

12. Sodium Hydroxide or Potassium Hydroxide. —Vinegar, lemon 
juice, orange juice, oil, milk. 
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VAPOR TENSION OF WATER IN MILLIMETERS OF 
MERCURY — 2° TO + 36°C. 
According to Regnault, Broch, and Weibe 


| 
bo 


OONAARWNHH OS 


0 CO Ost Oe ios Oe o.g | ols hoe 


| mm. mm, mm. mm. mm. mm. mm, mm. mm. mm. 


3.958 | 3.929) 3.900 | 3.872 | 3.844) 3.815 | 3.787] 3.760] 3.732 | 3.705 
4.258 | 4.227 | 4.197} 4.166) 4.136 | 4.106) 4.076] 4.046] 4.016 3.987 
4.579 | 4.546) 4.513 | 4.481 | 4.448 | 4.416) 4.384] 4.352; 4.321 | 4.289 
4.579 | 4.612 | 4.646 | 4.679 | 4.713! 4.747| 4.782 | 4.816} 4.851 | 4.886 


4.921 | 4.957 | 4.992} 5.028 | 5.064; 5.101} 5.1387] 5.174} 5.211] 5.248 
5.286 | 5.324] 5.362) 5.400} 5.488) 5.477; 5.516} 5.555] 5.595 | 5.6385 
5.675 | 5.715 | 5.755 | 5.796 | 5.837) 5.878 | 5.920} 5.961 | 6.003 | 6.046 
6.088 | 6.131 | 6.174] 6.217] 6.261 | 6.305 | 6.349 | 6.393 | 6.438 | 6.483 


6.528 | 6.574 6.620| 6.666 | 6.712| 6.759} 6.806 | 6.853 | 6.901 | 6.949 
6.997 | 7.045) 7.094] 7.143 | 7.192} 7.242; 7.292] 7.342) 7.392] 7.443 
7.494 | 7.546 | 7.598 | 7.650 | 7.702; 7.755 | 7.808] 7.861} 7.914 | 7.968 
8.023 | 8.077} 8.132 | 8.187 | 8.243 | 8.299} 8.355 | 8.412} 8.469 8.526 
8.584 | 8.642 8.700} 8.759 | 8.818; 8.877/| 8.937] 8.997} 9.057] 9.118 
9.179 | 9.240; 9.302 | 9.364) 9.427| 9.490} 9.553} 9.616 | 9.680 | 9.745 
9.810 | 9.875 | 9.940 | 10.006 | 10.072 | 10.139 | 10.206 | 10.274 | 10.342 | 10.410 
10.479 | 10.548 | 10.617 | 10.687 | 10.757 | 10.828 | 10.899 | 10.970 | 11.042 | 11.114 
11.187 | 11.260 | 11.333 | 11.407 | 11.481 | 11.556 | 11.631 | 11.706 | 11.782 | 11.859 
11.936 | 12.013 | 12.091 | 12.169 | 12.247 | 12.326 | 12.406 | 12.486 | 12.566 | 12.647 
12.728 | 12.810 | 12.892 | 12.974 | 13.057 | 13.141 | 13.225 | 13.309 | 13.394 | 13.480 
13.565 | 13.651 | 13.738 | 13.825 | 13.913 | 14.001 | 14.090 | 14.179 | 14.269 | 14.359 
14.450 | 14.541 | 14.632 | 14.724 | 14.817 | 14.910 | 15.003 | 15.097 | 15.192 | 15.287 
15.383 | 15.479 | 15.575 | 15.672 | 15.770 | 15.868 | 15.967 | 16.066 | 16.166 | 16.266 
16.367 | 16.469 | 16.571 | 16.673 | 16.776 | 16.880 | 16.984 | 17.088 | 17.193 | 17.299 
17.406 | 17.513 | 17.620 | 17.728 | 17.837 | 17.947 | 18.057 | 18.167 | 18.278 | 18.390 
18.503 | 18.616 | 18.729 | 18.844 | 18.959 | 19.074 | 19.190 | 19.307 | 19.424 | 19.542 
19.661 | 19.780 | 19.900 | 20.021 | 20.142 | 20.264 | 20.386 | 20.510 | 20.634 | 20.758 
20.883 | 21.010 | 21.137 | 21.264 | 21.393 | 21.522 | 21.652 | 21.782 | 21.913 | 22.045 
22.178 | 22.311 | 22.446 | 22.581 | 22.716 | 22.853 | 22.990 | 23.128 | 23.266 | 23.406 
23.546 | 23.686 | 23.828 | 23.970 | 24.113 | 24.257 | 24.401 | 24.547 | 24.693 | 24.839 
24.987 | 25.135 | 25.284 | 25.434 | 25.584 | 25.736 | 25.888 | 26.041 | 26.195 | 26.349 
26.505 | 26.661 | 26.818 | 26.976 | 27.134 | 27.294 | 27.454 | 27.615 | 27.777 | 27.939 
28.103 | 28.267 | 28.432 | 28.599 | 28.766 | 28.933 | 29.102 | 29.271 | 29.442 | 29.613 
29.785 | 29.958 | 30.132 | 30.307 | 30.482 | 30.659 | 30.836 | 31.015 | 31.194 | 31.374 
31.555 | 31.737 | 31.919 | 32.103 | 32.288 | 32.473 | 32.660 | 32.847 | 33.036 | 33.225 
33.416 | 33.607 | 33.799 | 33.992 | 34.187 | 34.382 | 34.578 | 34.775 | 34.973 | 35.172 
35.372 | 35.573 | 35.775 | 35.978 | 36.182 | 36.387 | 36.593 | 36.800 | 37.008 | 37.217 
37.427 | 37.638 | 37.851 | 38.064 | 38.278 | 38.493 | 38.710 | 38.927 | 39.146 | 39.365 
39.586 | 39.807 | 40.030 | 40.254 | 40.479 ; 40.705 | 40.933 | 41.161 | 41.390 | 41.621 
41.583 | 42.085 | 42.319 | 42.554 | 42.791 | 43.028 | 43.266 | 43.506 | 43.747 | 43.989 
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VAPOR TENSION OF WATER IN MILLIMETERS OF 
MERCURY + 30° TO + 230°C 
According to Regnault, Broch, and Weibe 


4 5 6 7 8 9 
2 ee ee 
mm mm. mm mm mm.| mm. 
39.59 | 41.85 | 44.23 | 46.73 | 49.35 | 52.09 
67.89 | 71.50 | 75.28 | 79.23 | 83.386 | 87.67 
112.21 | 117.77 | 123.56 | 129.59 | 185.87 | 142.41 
179.25 | 187.51 | 196.09 | 204.99 | 214.24 | 223.84 
277.41 | 289.32 | 301.65 | 314.42 | 327.64 | 341.32 
417.08 | 483.79 | 451.07 | 468.91 | 487.33 | 506.36 
611.04 | 634.01 | 657.69 | 682.11 | 707.29 | 733.24 
875.4 | 906.4 | 938.3 | 971.1 |1004.9 |1039.6 
1228.4 (1269.4 /13811.5 (1854.7 |1399.0 |1444.5 
1691 1744 1798 1854 1911 1970 
2286 2354 2423 2494 2567 2641 
3040 3125 | 3213 3302 3393 3486 
3983 4088 | 4196 4307 4419 4534 
5145 5274 | 5406 5541 5678 5819 
| 6560 | 6717 =‘! 6877 7040 7205 7374 
8265 =, 8453 8644 8838 9036 9237 
10296 | 10519 | 10745 | 10975 | 11209 | 11447 
12694 | 12955 | 13220 | 13490 | 13764 | 14042 
15496 | 15800 | 16109 | 16422 | 16740 | 17062 
18745 | 19096 19452 | 19813 | 20179 | 20549 
| 


COMPOSITION OF SOME TYPICAL ENGINEERING ALLOYS 


ANTI- | reap |COPPER| ZINC 


Brs- | PHOS. 


IRON TIN ONG mote 
7 | 

Bell metal...... 22.0 78.0 
Brassiwines cee 72.0 28.0 
Brass (yellow). 60.0 40.0 
Bronze for bear- 

NGS ee oe 16.0 82.0 2.0 
Speculum 

metal tees... 33.4 66.6 
Muntz metal... 60.0 40.0 
Mosaic gold.... 65.0 35.0 
Gun metal..... 91.0 9.0 
IBronzenn.ie. 94.0 1.0 5.0 
Babbitt metal. 45.5 13.0 40.0 1.5 
Britannia 

motalheeaa. 90.0 10.0 
Pewters. 2.5 ec: 80.0 20.0 
Soft solder..... 50.0 50.0 
Tobin bronze.. 0.2 0.9 0.4 61.2 vice! 
Phosphor 

bronze....... : 10.0 9.5 79.7 0.8 
Rose metal....: 22.9 PFs dt 50.0 
Car-box metal..| 0.61 14.38 | 84.33 0.68 
“B” Alloy P. 

RoR eee. 8.0 15.0 77.0 trace . 
White metal.. 82.0 12.0 6.0 
Type metal..... 3.0 15.0 82.0 

ali 
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FUSIBLE ALLOYS 


—- 


PERCENTAGE COMPOSITION | 
MELTING L OBSERVER OR SPECIAL 


55.5 , 25.00) 12.50) 50.00) 12.50 
65.5 50.00) 12.50 (Wood 
ood 
67.5 25.21; 14.10 51.07; 9.60 | von Hauer 
68.5 24.24! 13.65) 49.09] 13.09| wv. Hauer 
70.0 28.60) 14.30) 50.00; 7.10) Wood 
7D.0 25.80! 14.70) 52.40) 7.00) Wood 
76.5 34.38) 9.37) 50.00' 6.25) v. Hauer 


bo 
Or 
(om) 
i=} 
i 
bo 
or 
S 


77.0 29.41) 17.65) 47.06} 5.88 | 

80.0 25.00) 25.00) 48.75, 6.25) Harper 

82.0 42.86 50.00} 7.144 Wood 

88.0 42.86 50.00) 7.14, n. v. Hauer 

89.5 39.52 53.36} 7.11; v. Hauer 

90.0 34.97) 29.90) 35.13 (eon 
Onions 

91.6 30.00) 20.00 aaa | Lichtenberg 

93.0 | 25.00/ 25.00! 50.00 Roce 

94.0 42.10) 15.80; 42.10 Rose 

95.0 33.33) 50.00) 16.67) v. Hauer 

95.0 58 .33 33.33) 8.34 

98.0 31.25) 18.75) 50.00 Newton, d’Arcet 


99.0 | 33.34| 33.33) 33.33 
100.0 - 50.00) 30.00) 20.00 
105.0 | 26.67) 44.76) 23.81) 4.76 v. Hauer 

111.0 40.00} 20.00} 40.00 Bismuth solder 
119.0 48.39) 38.71) 12.90 
124.0 38 .84| 22.14) 39.02 
128.0 44.45) 44.44) 11.11 
130.0 38.46] 30.77) 30.77 


132.0 28.00) 47.00 25.00) v. Hauer 
136.0 26 .47| 59.32 14.30/ v. Hauer 
140.0 68.29) 31.71 


145.0 50.00) 30.00) 20.00 
150.0 40.74| 44.44) 14.82 


155.0 42 .86| 42.86) 14.28 Bismuth solder 
160.0 53.57| 82.14) 14.29 

165.0 75.65 24.35) v. Hauer 

171.0 33.33) 66.67 Soft quick solder 
175.0 89.77| 10.23 Spring 

180.0 37 .00} 63.00 Drop solder 
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LIST OF APPARATUS AND MATERIAL FOR EXPERIMENTS 
IN PHYSICS 


Tools and Measurements 


Micrometer Caliper. 

Vernier Caliper (new design). 
Meter Stick, brass tipped. 
Wire Cutting Pliers, 5 inch. 
Metric Diagonal Scale. 

Wire Gauge. 


Properties of Matter 


Adhesion Disc. 

Cohesion Plates. 

Prince Rupert Drops. 
Capillary Tubes and Support. 
Osmose Apparatus. 

Inertia Apparatus. 

Elasticity of Flexure ya 


Breaking Strength of Wire Ap- 
paratus. 
Mechanics of Solids » 


Collision Balls with No. 694 
Are. 

Composition of Forces. 

Lever Holders (38). 

Pulley, single, 2 hook. 

Pulley, double, 2 hook. 

Inclined Plane with Arc. 

Hall’s Carriage. 

Center of rahe at Coie fink anat 

Second Law of Motion Appa- 
ratus. 

Rotator (whirling table). 

Centrifugal Hoop. 

Two Balls on rod, for rotator. 

Ring, Chain and Cylinder. 

Gyroscope. 

Three Spring Balances, Met. 
and Eng., flat back. 


Mechanics of Fluids 


Equilibrium Tubes. 
Hall’s Pressure Gauge. 
Bottle Imp and Jar. 
Hydraulic Press. 
Boyle’s Law Tube. 
Siphon. 

Tantalus Cup. 
Archimedes Principle. 


Lift Pump. 

Force Pump. 

Demonstration Hydrometer. 

Hydrometer for heavy liquids. 

Hydrometer Jar, 12x23. 

Barometer Tube, Cup and Pi- 
pette. 


Pneumatics 


Oil Sealed Air Pump. 

Vacuum Wax. 

Vacuum Gauge. 

Bell in Vacuo. 

Three Bursting Squares. 

Freezing Apparatus. 

Bell Glass, 1 gadlon. 

Hand and Bladder Glass. 

Sheet Rubber, 1 square foot. 

Mercury Shower. 

Magdeburg Hemispheres. 

Bacchus Illustration. 

Spirometer (Seven-in-One). 

Water Hammer. 

Guineaand Feather Tube, Foun- 
tain in Vacuo and -Aurora 
Tube combined. 


Heat 


Copper Boiler (Apparatus A). 

Air Thermometer. 

Chemical Thermometer. 

Conductometer. 

Ball and Ring. 

Compound Bar. 

Palm Glass. 

Linear Expansion Apparatus. 

Calorimeter. | 

Tyndall’s Specific Heat Appa- 
ratus, 

Fire Syringe. 

Convection Apparatus. 

Radiometer. 

Sectional Model of Steam En- 


ine. 

Aieahal Lamp, 8 ounce. ; 

(Bunsen Burner substituted if. 
desired). 

Tripod for same. 
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LIST OF APPARATUS AND MATERIAL FOR EXPERIMENTS 
IN PHYSICS—Continued 


Magnetism 


Lodestone. 

Bar Magnet, 6 inch. 
Horseshoe Magnet, 6 inch. 
Iron Turnings. 

Electro Magnet. 

Magnetic Needle. 
Compass, 40 mm. 


Electricity 


Friction Rod, wax. 

Friction Rod, vulcanite. 

Catskin. 

Pith Balls, 1 dozen. 

Pith Images, pair. 

Electrical Pendulum. 

Electroscope. 

Toepler-Holtz Electric Ma- 
chine with attachment and 
shocking handles. 

Brass Chains with hook and 

snap. 

Leyden Jar, quart. 

Discharger. 

Image Plates. 

Hollow Globe. . 

Proof Plane. 

Bell Chimes. 

Universal Support. 

Volta’s Hail Storm. 

Electric Flier. 

Holder for Tubes, etc. 

Geissler Tube, 8 inch. 

Plunge Battery, 2 cell. 

Demonstration Coil. 

Electric Motor. 

Decomposition of Water. 

Galvanometer. 


One Pound Magnet Wire for 
connections. 


Sound 


Savart’s Wheel. 

Siren Disc. 

Tuning Fork. 

Tuning Fork on Resonant case. 
Sonometer. 

Violincello Bow. 

Organ Pipe. 

Chladni Plates and Clamp. 
Oscillograph. 


Wave Motion 


Crova’s Disc. 
Spiral of Brass Wire. 


Light 


Newton’s Disc. 

Concave and Convex Mirrors. 

Multiple Image Apparatus. 

Incidence and Reflection App. 

Sextant. 

Equilateral Prism, 4 inch. 

Demonstration Lenses, 2 inch. 

Lens, 10 cm. focus. 

Lens, 15 cm. focus. 

Index of Refraction. 

Blocks for supporting Meter 
Stick. 

Lens Support. 

Screen Support. 

Screen. 

Pin Support. 

Iceland Spar, medium. 

Newton’s Rings. 


LIST OF APPARATUS AND MATERIAL FOR EXPERIMENTS 
IN CHEMISTRY 


Beakers, nest of 5 (3 to 20 oz.). 
Blow Pipe, plain, 8 inch. 
Bottles, W. M., two 8 oz. 
Bottles, N. M., two 8:oz. 
Burette, 25 cc. 1-10ths. 


Corks, 2 dozen, assorted. 

Cork Borers, set 1-3. 

Cork Screw, wood handle. 

Crucibles, Hessian, 2 nests 
large 5s. 
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LIST OF APPARATUS AND MATERIAL FOR EXPERIMENTS 
IN CHEMISTRY—Continued 


Crucible Tongs, 9 in. 

Deflagrating Spoon, brass, 4 
inch. 

Dish, Crystallizing, 4 inch. 

Dish, Evaporating, 2 oz. 

Dish, Evaporating, 6 oz. 

Dish, Lead, 3 inch. 

File, Triangular, 5 inch. 

File, round, 5 inch. 

Filter Paper, 1 pkg., 5 inch. 

Flasks, F. B., two 4 oz. 

Flask, F. B., 8 oz. 

Flask, F. B., 16 oz. 

Funnel, glass, 23 inch. 

Funnel, glass, 4 inch. 

Gas Bag, with stopcock, 1 gal. 

Gas Generating Flask, quart. 

Glass Tubing, 1 lb., 3-16-3. 

Graduate, conical, 100 cc. 

Hand Balance, 5 inch beam, 
with weights. 

Hydrometer, for heavy liquids. 

Jar for Hydrometer, 12x23. 

Jar, Specie, for deflagration, 
two 1 quart size. 

Lamp, Alcohol, 4 oz. 

Mortar, Wedgewood, 3? inch. 

Pipette, Volumetric, 5 cc. 

Pipette, Volumetric, 10 ce. 

Pneumatic Trough, student’s. 

Reagent Bottles, 1 set of 24. 

Retort, glass, plain, 16 oz. 

Receiver for Retort, 8 oz. 

Reduction Tube for reducing 
metallic oxides. 

Retort Stand, 3 ring. 

Rubber Tubing, 6 feet, + inch. 

Sand Bath, 4 inch. 

Spatula, steel, 4 inch. 

Stirring Rods, 3, 5x3-16. 

Test Glass, 2 oz. 

Test Tubes, 2 dozen, assorted. 

Test Tubes, 1 dozen, 6x#. 

Test Tube Brush, sponge end. 

Test Tube Holder, wire. 

Test Tube Support, 13 tubes 
with drying pins. 

Thermometer, Paper Scale, 
110°C. 


Thistle Tubes, Two. 

U Tube, 6 inch. 

Watch Glass, 23 inch. 

Watch Springs, for burning in 
oxygen, 3 dozen. 

Wire Gauze, 4x4. 4 

Woulff Bottle, 3 nee pint. 


4 Ib. Acetic Acid. 

11lb. Hydrochloric Acid. 

1lb. Nitric Acid. 

loz. Oxalice Acid. 

2 lbs. Sulphuric Acid. 

loz. Tartaric Acid. 

1 oz. Ammonium Carbonate. 

20z. Ammonium Chloride. 

3 lb. Ammonium Hydrate. 

1 oz. Ammonium Nitrate. 

1 oz. Ammonium Sulphide. 

3 pt. Alcohol Methyl. 

20z. Alum. 

20z. Animal Charcoal. 

loz. Antimony. 

loz. Arsenic Trioxide. 

1 oz. Barium Chloride. 

loz. Barium Nitrate. 

loz. Borax. 

+lb. Calcium Carbonate 
(marble). 

2 0z. Calcium Chloride. 

20z. Calcium Fluoride. 


lb. Calcium Sulphate. 

oz. Carbon Bisulphide. 

oz. Cobalt Nitrate. 

oz. Copper Sulphate. 

oz. Ether. 

oz. Ferrous Sulphate. 

. Ferrous Sulphide. 

oz. Gall Nuts (powdered). 

oz. Gun Cotton. 

oz. Iodine. 

oz. Galena. 

oz. Lead Acetate. 

oz. Lead Oxide (red). 

oz. Lead Monoxide. 

oz. Litmus (best cubes). 

Magnesium Ribbon. 

Magnesium Sulphate. 

Manganese Dioxide 
(powdered). 


BAROMETER 
READING 


0.121 
0.121 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
5203 
0. 
0.1% 
0. 
0. 
0. 


Pr eh pet pk ek pt ek et feet pe 
2 bo DD DO DO DO DO DO DD 
COO CONTIANIG Cr GO DO 


HANDBOOK OF CHEMISTRY AND PHYSICS 


LIST OF APPARATUS AND MATERIAL FOR EXPERIMENTS 
IN CHEMISTRY—Continued 


Mercury. 

Mercuric Chloride. 
Mercuric Oxide. 
Platinum Wire. 
Phosphorus. 
Potassium (metallic). 
Potassium Bichromate. 
Potassium Bromide. 
Potassium Carbonate. 
Potassium Chlorate. 
Potassium Chromate. 
Potassium Cyanide. 


Potassium Ferricyanide 


Potassium Ferrocyanide 

Potassium Hydrate 
(sticks). 

Potassium Iodide. 


2 OZ. 
1 
3 OZ. 


wei et ee DODD DD HE Fe hope 


Potassium Nitrate. 


Potassium Permanga- 


nate. 


Potassium Sulphate. 


Silver Nitrate. 
Sodium (metallic). 
Sodium Acetate. 
Sodium Carbonate. 
Sodium Hydrate 


(sticks) 


Sodium Hyposulphite. 


Sodium Sulphate. 
Sodium Phosphate. 
Strontium Nitrate. 
Sulphur Roll. 


Zinc for making Hydro- 


gen. 


Glass Scale (Bunsen) mm. to be Deducted 


CORRECTIONS OF BAROMETER READINGS FOR 
TEMPERATURE 
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198 
206 
215 
223 
232 
240 
249 
. 258 
266 
275 
. 283 
.292 
300 
. 309 
317 
1.326 
1.335 
1.348 
1.352 
1.360 
1.369 
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FUNDAMENTAL CHEMICAL LAWS 


Scientific laws are statements of facts which have been estab- 
lished by direct experiment. 

Boyle’s Law for Gases.—At a constant temperature the volume 
of a given quantity of any gas varies inversely as the pressure to 
baa te gasissubjected. This idea is expressed in the following 

ormulae: 


PV =a constant, or P,=1/V, or V=1/P, or PV= PiV: 


The Law of Combining Weights.—If the weights of elements which 
combine with each other be called their ‘‘combining weights,”’ then 
elements always combine either in the ratio of their combining 
weights or of simple multiples of these weights. 

Law of Definite Proportions.—In every sample of each compound 
substance the proportions by weight of the constituent elements 
are always the same. 

Dalton’s Law of Partial Pressures.—The pressure exerted by a 
mixture of gases is equal to the sum of the separate pressures which 
each gas would exert if it alone occupied the whole volume. This 
fact is expressed in the following formula: 


PV = V (pit+pe+ps, etc.) 


Faraday’s Law.—The amounts of decomposition effected by the 
passage of equal quantities of electricity through them are, for the 
same electrolyte equal, and for different electrolytes are propor- 
tional to the combining weights of the elements or radicles which 
are deposited. 

Gay Lussac’s Law for Gases (or Charles’ Law).—At a constant 
pressure, the volume of a given quantity of any gas, increases about 
1/273 of its volume at 0°C. for each rise of 1°C. and at constant 
volume the pressure of a given quantity of any gas increases about 
1/273 of the pressure at 0°C. for each rise of 1°C. in temperature. 

Gay Lussac’s Law of Combining Volumes.—If gases interact and 
form a gaseous product, the volumes of the reacting gases and the 
volumes of the gaseous products are to each other in very simple 
proportions, which can be expressed by small whole numbers. 

Hess’s Law of Constant Heat Summation.—The amount of heat 
generated by a chemical reaction is the same whether reaction 
takes place in one step or in several steps, or all chemical reactions 
which start with the same original substances, and end with the 
same final substances, liberate the same amounts of heat, irre- 
spective of the process by which the final state is reached. 

Henry’s Law.—The amount of gas which a liquid will dissolve 
is directly proportional to the pressure of the gas. This holds for 
all gases which do not unite chemically with the solvent. 

The Law of Mass Action.—At a constant temperature the product 
of the active masses on one side of a chemical equation when 
divided by the product of the active masses on the other side of the 
chemical equation is a constant, regardless of the amounts of each 
substance present at the beginning of the action. 

Law of Multiple Proportions.—Two elements may combine in 
more than one proportion by weight but if.so, the weights of one 
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element which combine with a fixed weight of the other element, 
are always in a simple ratio to each other. 

The Periodic Law.—The physical and chemical properties of the 
elements are functions of their atomic weights and most of these 
properties are periodic functions of the atomic weights. 


FUNDAMENTAL CHEMICAL THEORIES 


A scientific hypothesis is an endeavor to form a rational mental 
picture of the causes which lead to a group of observed facts even 
though these causes may not be subject to direct proof. 

A scientific theory is an hypothesis whose consequences have 
been so thoroughly tested by experiment, that it has become 
generally accepted as the correct explanation for a group of facts. 

The Atomic Theory.—All elementary forms of matter are com- 
posed of very small unit quantities called atoms. The atoms of a 
given element all have the same size and weight. The atoms of 
different elements have different size and weight. Atoms of the 
same or different elements unite with each other to form very small 
unit quantities of compound substances called molecules. 

Avogadro’s Theory.—Equal volumes of all gases under the same 

conditions of temperature and pressure contain equal numbers of 
molecules. 

The Electrolytic Dissociation or Ionization Theory.—When an 
acid, base or salt, is dissolved in water or any other dissociating 
solvent, a part or all of the molecules of the dissolved substance are 
broken up into parts called ions, some of which are charged with 
positive electricity and are called cations, and an equivalent 
number of which are charged with negative electricity and are 
called anions. 

Electrolytic Solution Tension Theory (or the Helmholtz Double 
Layer Theory).—When a metal, or any other substance capable 
of existing in solution as ion is placed in water or any other dis- 
sociating solvent, a part of the metal or other substance passes 
into solution in the form of i ions, thus leaving the remainder of the 
metal or substance charged with an equivalent amount of electric- 
ity of opposite sign from that carried by the ions. This estab- 
lishes a difference in potential between the metal and the solvent 
in which it is immersed. 

The Electron Theory.—An atom of any element consists of a 
definite number of ee negative charges of electricity moving in 
he nee the atom with velocities which approach the velocity 
of light 


DEFINITION OF CHEMICAL AND PHYSICAL TERMS 


Absolute zero is that temperature at which a gas would show no 
pressure (or no volume) if it obeyed Gay Lussac’s law for gases 
under all conditions (i.e., 273°C.). 

An acid is any substance which yields hydrogen ions. 

An adiabatic expansion is an expansion of a gas which occurs 
in such a way that heat is neither given off nor absorbed during 
Re process. 
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The active mass of a substance is the number of gram-molecular- 
weights per liter in solution, or in gaseous form. 

Adsorption. The ability of a solid to condense gases, liquids, 
or dissolved substances on their surfaces is called adsorption. 
It is a manifestation of the force of adhesion. 

An atom is the smallest unit quantity of an element that is cap- 
able of entering into chemical combination. 

An ampere is a rate of flow of electricity equal to one coulomb 
per second. 

A base is any substance which yields hydroxy] ions. 

A balanced or reversible action is one which can be caused to 
proceed in either direction by-suitable variation in the conditions 
of temperature, volume, pressure or of the quantities of reacting 
substances. _ 

A British Thermal Unit or B.T.U. is the quantity of heat re- 
quired to raise the temperature of 1 pound of water 1°F. 1 Large 
Calorie equals 3.9683 B.T.U. 

The small calorie is the amount of heat required to raise 1 gram 
of water from 15° C. to 16° C. Symbol cal. 

The Large Calorie is equal to 1000 small calories. Symbol Cal. 

The Average Calorie is the amount of heat required to raise 1 
gram of water from 0°C. to 100°C. under a pressure of 760mm. It 
is equal to nearly 100 calories. Symbol K. 

A Catalytic Agent is a substance which by its mere presence 
-alters the velocity of a reaction, and may be recovered unaltered 
in nature or amount at the end of the reaction. 

A Colligative property is a property which is numerically the 
same for a group of substances, independent of their chemical 
nature. 

A Constitutive Property is a property which depends on the 
constitution or structure of the molecule. 

A Cryohydrate is the solid which separates when a saturated 
solution freezes. It contains the solvent and the solute in the 
same proportions as they were in the saturated solution. 

A Coulomb is that quantity of electricity which will deposit 
1.118 milligrams of silver from a solution of a silver salt. 

A Combining weight of an element or radicle is its atomic 
weight divided by its valence. 

A Eutectic is that alloy of two or more metals which has the 
lowest melting point. 

The Hydrogen Equivalent of a substance is the number of re- 
placeable hydrogen atoms in 1 molecule or the number of atoms 
of hydrogen with which 1 molecule could react. 

The Heat of Combustion of a substance is the amount of heat 
evolved by combuation of 1 gram of the substance. 

An Ion is a charged atom or group of atomsin solution. Solu- 
tions always contain equivalent numbers of positive and negative 
ions. 

A Kilowatt is equivalent to 1000 watt-hours. 

A Molecule is the smallest unit quantity of matter which can 
exist by itself and retain all the properties of the original sub- 
stance. 
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A Molar Solution contains 1 gram molecular weight of dissolved 
substance per liter of solution. 

A Normal Solution contains 1 gram molecular weight of dis- 
solved substance divided by the hydrogen equivalent of the sub- 
stance, per liter of solution. 

An Ohm is a resistance equal to that of a column of mercury 
106.3 cm. long and 1 sq. cm. cross section at 0°C. 

Oxidation is any process which increases the proportion of oxygen 
or acid forming element or radicle in a compound. 

Reduction is any process which increases the proportion of hydro- 
gen or base forming elements or radicle in a compound. 

A Salt is any substance which yields ions, other than hydrogen 
or hydroxyl ions. 

The Solubility Product or precipitation value is the product of 
the concentrations of the ions of a substance in a saturated solution 
of the substance. 

A Volt is the intensity or electromotive force which will cause a 
flow of 1 ampere through a resistance of 1 ohm. 

A Watt is the power to do the work, which is possessed by a cur- 

‘rent of 1 ampere with an intensity of 1 volt. 

A Watt-Hour is the work equivalent to a current of 1 ampere at 

1 volt, flowing for 1 hour. 
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PHYSICAL CONSTANTS OF THE ELEMENTS 
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16 .00000118 40 sublimes | 3500 i 
17....... aE es y 2 a : 1808 I Barseifis In cerite and other rare minerals. 
Bo hess be san| 208 33.6 a | Scheele itn common a salt (NaCl) and other 
aa Oa _ chlorides 
ees crs | 1515 a7 Vauquelin | “Mainly in chrome-iron ore. 
00001286 40 1464 ams Brandt In many metallic otes. 
| eA rary ee 1950 : odeeniierd sce 1801 Hatchett In ee and other rare min- 
ee i 
22 .00001673 40 1065 2100 |...) ‘Prehistoric Native and in many ores. 
4 Le MCB IOke es Ee eienae 1843 Mosander ta rare minerals as gadolinite, etc. 
ried theb ae —~228 ~~ 187 am Scheele in fluorite (Cal’:) and other min- 
| | | erals. 
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ML PRATT iaaring aiinieicaeaL om eet gr) HRE RARE eC coe Hoke GEN ahah sass wren eer asses 
| Bo : 
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H 


NAME DERIVATION 


616 
WATER I 
AIR 1 (A) 
HYDROGEN 


ATOMIC WEIGHT 
| APHCIFIC GRAVITY 
(PRINCIPAL) 
ELECTRICAL CON- 
DUCTIVITY AT °C. | 
THERMAL CONDUC- 
bs & 


PECIFIC HEAT 


i 
: 


| VALENCE 


| ar °C, 


| 
| 


26. Gadolinium iGadolin, a i 

Russian . | | 

chemist..../ Gd) 157.3 1.31 AED a BE AM AP eri Ae wel) , 
f 


27. Galitum....| L. Gallia, : 
| 5.95 at24 079 


ie 
5 
§ 
cr) 
Oo 
"] 


28. Germanium) 1,, Germania 
Germany.. Ge! 72.5 | 5.469 at 20 0737 | 
29. Glucinum ( 


(berylium ) Gr.glykys, : | 
| aeet rou Gl) Laat Pee aE Ne 
a0. Gold. * «| Aur i f | i 


iL Anglo-Saxon AU 197.2 | 19.32 (01363 Facsannds Ss 
3. Heltum, Ga aaa He) 3.99) 0.1868A =... 0 -eesee.-, -0008386 
| pod | 
32. Hydrogen, | ; 
Gas......: Gr. water» 
forming.... H 1.008 0.06949 A AL dd ateey 000327 | 


4 ] i i 
33, Indium...... From its | | i : | 
| Indigo : | 
_ Spectrum In 1144.8 7.12 Bsc 3 | 119500 |... cc een 


is 
34. Iodine, solid Gr. Iodes 
violet...... I 120.02 i 4,048 at 17 L080 Lecce cceloneeen ol 


: 
i 
pra mr MNYO ORS OR ys abe te dep, ltr 198. 1 | 22.42 
36. Iron, pure... L. sehen, Biba | i 
i ered i 
on iron. 55.85 | 7.85 
i | 


pers 

_ 
oo 
RS 
ES) 
o 

bad 

pes 
aw 
3 
yok 
oS 
a 
ir 


* * 


j 
i ; i : 
37. Krypton, | Ee! | 
Gas...... ilies el eras ae Kr 82.9 | 2.818 A ees Perey Ronee Lape eal ge 
38. Lanthanum Gr. lanthano | 


La 139.0 
30. Lead. ......! iL. plumbum Pb, 207.1 
40. Lithium.... Gr. lithos, | 

i gtone...... ‘Li: 6.94) 


41, Magnesium. Magnesia, | 
| district in | 


| conceal. 6. 1545 [pages gid ae le al 


11.34 0310 2 50400 | .0836 
0.534 at 20 8366, 9000 | ce 


Thessaly..|Mg 24.32 1.72 


42. Manganese. | ie magnes, 
| magnet... 


_or 6 tee eecslr ee ranene 


| 

Hl 
..|Mn 54.93) 7.42 a7 eh | 
i i 


| 

43. Mercury....| Hydrargy- 
i uit 40. Hg 200.0 | 13.5953 
i | 


| weanesanannannemn 
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a ° i 6s |e | 
g & oUt gg | BY WHOM | WHERE AND HOW FOUND 
a & 5 San 
< % ee i yg 
ae | BE 
= ay Ae Es A i 
|__| | My 
at °C. | 
NGL wsisnen doa cawess Lawia sine nes IN itohs ict giers 1886, Marignas In rare minerals as gadolinite, ete. 
een en 30.15 | REN 1875 Botsbau- : } 
OG dran | In certain zinc biendes. 
HAR Med eee 990 | vol. 1350 1886 Winkler In argyrodite a rare mineral. 
: i i 
H i 
REP ora wih by wae ones EAS DSRS 1828) Wobler | In beryl and several rare minerals, 
30) .0000147 | 1060 | 2530 Au : Brabintore Generally free, rarely combined in 
| | various ores. 
59 HAGUE Plea aR | 270 ~~ 268.7 | 1895 — 
j i an 
Travers | Rare element in the air and in the 
sun. 
nies 
i j 
Be ike Vahaay wae 956.5 252.5 1766 Cavendish Mainly in water and organic sub- 
stances. 
| 
$3 .0000417 40 =—s«118 red heat 1863 Reich and | 
Richter In certain zinc ores. 
i i i i 
- 0000837 | 113.7 | 185.5. igi Courtois _ |Matnly in the ashes of seaweeds. 
35) 000007 40) 1950s, 1808 Tennant | In tridosmine. 
} j j 
: 
36) 00001182 1505, at Ramsay — 
} | ah 
| | ‘fravers As oxide and palphide and in 
i i nearly all roc 
Bee ee ats ale 2-5, vob | ~~ 169 ~~ 151.7 Uae Br baey Nee | Rare element in the air. 
H 
OCOD pa a AT CSL A, aa 1839 Mosander | In cerite and other rare minerals. 
89) .00002924 327 1580 | .... Prehistoric) In galena (PbS) and other ores. 
: i ! 
HSE ee an EE | 186 | 1400 (|1817 Arfvedson | In lepidolite, spodumene, and some 
| Tare minerals. 
41) .00002694 632.6 2200 1829 Bussy In oa water magnesite and many 
roe 
| 
i 
Baraat hcp eehuy « SOF atin Ne 1774 Gahn In pyrolusite and many other min- 
i | erals. 
43 .000182 | 38,85 357.33 ....| Prehistoric Native and in cinnabar (He8). 
| | | 
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H sn i i 4 s., i 
| ek oe 2 eee 
E Say mae 
2 ge—ago |8 | 4] $6818 o 
NAMB | DERIVATION e uss | i a #| $2 | 3 Se 
3 | Be Rese | BO | 22 Ee She 
| a2| 32 SHG Bo (ee) 88 | eo 
pogo | gPae eae oe ae 
mi < a | m SR Oh tae a 
$$ me eanre, a ae coke Ee 
44. Molybde- i i 
num..,.... Gr. molyb- i i 
dos, lead..., Mo} 96.0 | 8.8 1.0659 3 or 6 
45. Neodym- | 
Ui 22s | Gr. neos, new 
and diby- i i 
| mos, twin.., Nd 144.3 | 6.956 ace 
46. Neon....... Pees od 20.2 | O.674A bag 
47. Nickel......, Sw. abbr. of | . 
i kw par- i 
nickel...,.. Ni, 58.68 | 8.76 1084 | 
48. Nitrogen, 
Gas....... | Gr. Niter- i 
forming. . iN 1 14.01) 0.96737 A 2438 | 
49. Osmium.....Gr.osme, | | 
| odor....... °F) 190.0 a 48 (08113 
j i i 
fee | : 
§0. Oxygen, gas Dr. acid- | 
| forming.....O | 16.00) 1.10535 A 1.21758 | 2 
: | ee 
51. Palladium.. Planet Pallas Pa 106.7 | 11.65 (0592 2 or 4) 97900 
j 


$2. Phosphor- 
ous yellow Gr. light- 

bearing....| P 31.04 1.8232 at 20 1.202 

3 


GUS PER. Clic secesstbnuxieteslnece anys 2.296 829 3 
54, Platinum.. “Bp. "platina. | Pt | 195.2 (21.48 at 17.6 |.0823 2 
i 
55. Potassium. . Eng Potash| K 39.10 0.86212¢20 |.1662 | 
56 sodym- : 
os ae Gr. prageos, i 
green and / 
idymos, | 
twit... Pr 140.6 | 6.4754 cee 
Bi. Radian, .)sersc- uss ses | Ra 226.4 five... cees stacy tae 
58. Rhodium... = nee i 
12.1 fae 


59. Rubidium. || L. rubidius, ; 
red. . a 


60. Ruthenium 
BEV BY conta sei es eae 


61. Samarium.| Samarski, a 


HANDBOOK OF CHEMISTRY AND PHYSICS 
PHYSICAL CONSTANTS OF THE ELEMEN TS—Continued 
ieee Oe een 
& ae an 
+ a H 
or ae, 
gk ee & | BY WHOM WHERE AND HOW FOUND 
ps o al 
is | PE TE 
408 8 5 8 
cme a | ma (3A 
| eee pas areaeaaes 
at °C, 
ed Sey Werechs a -fex-es-¥s 1782 Hjelm _| Mainly in molybdenite (MoS). 
BS een ioeta cons wt Cy Pees he 1885 felsbach | In cerite and other rare minerals. 
| ESI ea eiaae —253 | —243"/1895, Ramsay 
| ie iavers Rare gas in the air. 
i 
| 
. a -00001279 1435 waa heie ene 176 Cronstedt | Many metallic ores. 
48 Pr errr —213 = 195.5 W772 Rutherford In the armosphere and organic 
| matter. 
| | | 
49 .00000657 2500 ........., 1803) Tennant | In iridosmine and native platinum, 
ete Gig 2 oi) | 233 | 182.5 (1774| Priestley | Free in air (Forms one-half the 
| | __earth’s crust combined). 
51 .00001176 | es Peper / 1804, Wollaston Beaks and with platinum and 
. i gold. 
52 000124 44.2.1 290 1669, Brandt In bones and in apatite and many 
} | : i minerals. 
area he AEA RVG ores cee tel esau ieeus ease tees 
54 00000899 AIDS demtivncknss iti “Wood saonaigede as native platinum in river 
: | : grave 
: . - 000083 63.6 757.5 907 casa In wood ashes and many rocks. 
56 7 ROR AAAS Ee 940 | Puan eet 1885) Welsbach | In cerite and other rare minerals. 
2 ees or erere | Jase) oa /1803 Madame 
i | Curie In pitehblend. 
88 .0000085 «40,1750... 1804, Wollaston | With platinum and iridosmine. 
Me eka seas 38.55. 696 1660 Bunsen In lepidolite, and some mineral 
} springs. 
} 4 iy ee [1050 Le sassnee Pn gona es 
ESRI ane pare Se ree A anda ae ‘1879 Botsbau- 
i = dran In samarskite, cerite and other 
| | | | rare minerals. 
} 
eee Me et A Meee ei Me ce) 
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Ate NF es 
et a eee 
NAME | DERIVATION Sa Wii gd 
eee) eee e 
la) ga | <8 
|# So BP * 
1) eA Rt 
62. Selenium, a 
mono- 
clinic..... Gr. selene, i 
-moon,..... Se| 79.2 4.47 at 25 
63. Silicon eryst| L. silex, flint) Si | 28.3 2.48 at 10 
64, Silver, 
argentum | Anglo-Saxon i 
Seolfor....., Ag, 107.88 10.53 
65. Sodium, as 
natrium..| Eng.Soda Na 23.00 0.9375 at 18 
66. Strontium..| Strontian, a | 
| town in i 
ee | Seotland... Sr | 87.63 2.54 
rhombic..|L. sulfur 6S | 32,07) 2.06atO 
ae 
68, Tantalum. .| Gr. Tantalus Ta) 181.0 14.49 at 16 
69. Tellurium, 
cryat..... L. tellus, i 
earth. ..... Te| 127.5 | 6.27 
i i 
70. Terbium...| Ytterby, a | i 
townin = | i 
Bweden....) Tb) 159.2 bo.cccccce ee ecee 
71. Thallium...| Gr. thallos, © i 
| budding | i 
ie, ere TL | 204.0 11.85 
| 
72. Thortum, | 
oryst......| God Thor... Th| 232.0 | 11.23 
73. Thulium, .. Thule | 
Siemans fi 168.5 |....... Hop pas 28 
74. Tin, gray 
stannum.| Anglo-Saxon Sn 119.0 — 6,846 at 15 
75. Titanium... L. 'Titanes, | i 
Sons of 
earth...... Ti} 48.1 3,543 
Nea 
76. Tungsten ' 
Wolfra- 
nilum.....| Sw., heavy 
| stone W = 184.0 | 18.77 
77, Uranium,..; Plane 
| Uranus ....U | 238.5 | 18.685 
78. Vanadtum..| Goddess i 
Vanadis | Vo («451.06 6,025 at 15 
70. Kanon, wan \e. fo wy clei /Xe 130.2 | 4.492 A 


: 
ae 
.0559 1) 1.000 
: 
/.2934/ 1 | 211000 9.365 
| 
hue | 
Ieediey a] oi NOOO) coe terete 
i 
1728 4 or G......5. lesgaxenn val 
09017] B | 60600 0... 3... 
0475 |4 or 6 $6000 fis ceeesedh 
0326 1 or 3 56800 .......... 
Meee £ ie caveat 
EROS se Me ee eres tetrag- ‘tetrag- 
4 onal | onal 
0545 |2 or 4 76600 | .1528 
1195 4 or 8).0...04. ae asa 
| 
eg | 
GEE 6 ia. ledresesal 
028 6 TVCIGR Veeeesem | 
si or §..,.. Bee Eee 
NES: Ti Roe URES 
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9 ) 
B EAs 
Be en a! 
a & | 8 sy waom WHERE AND HOW FOUND 
ee 
pe 
a Ss if 
a ea Bl Hl CS 0 AE aos 
| 
175 690 1817 Berzelius | Mainly in sulphur as an impurity. 
1200 3500 (1823 Berzeliug (In quarts (8102) most abundant 
element after oxygen. 
961.5 2050 . ..-- Prehistoric, Native and in many ores. 
| i / 
97.6 | 877.5 1807 Davy In common salt (NaCl) and many 
| , rocks 
WR aiiicaedecoue ul ‘1808 Davy In eelestipe and strontianite 
114.5 444.6 a : : Prehistorie pela bie and in many sulphides and 
; ulphates. 
2360 SA 1902 Ekeberg |In tantalite and other rare min- 
| : 
452 1390 are Reichen- 
stein In several rare minerals. 
| | 
Pee dite |. .asee++.+/1843, Mosander In rare minerals as gadolinite. 
| | 
301.7 | 1280 1862 Crookes _In_pyrites and in flue dust of sul- 
i 8 shea acid works. 
WB1B | [ecsevesess! (1828 Berzeliug In thorite and other rare minerals. 
Br i gatenn: Boats Memes 1879| Cleve | In rare minerals as gadolinite. 
tetrag- 4 
onal i 
232 1525 c ,..| Prehistoric | Mainly in cassiterite (SnOz). 

SOD: | akren cn aes ‘re9 Gregor Widely diffused in rocks and clays 
i | / in small amounts. 
et 

2800 Pies MU 1781 d’Elhujar | Mainly in wolframite(MnFeWO,). 
| 

BOO ee Sete hs . 1789 Klaproth lin pitchblend and other rare min- 
| erals. 

1680 | Ae aR ae /1830 Sefstron | In besa hg and other rare min- 

erals 

—140 —19.1 |1895 Ramsay | 
i | end 
: | | Travers | _ Rare element in the air. 

i ate 
ee 
OU ATE MTU SERA J S08 M0 LVR Rena Ore Ea . 
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| DERIVATION 


NAME 


80. Ytterbium. 


Soak ee 
goNae ° 
= @ we 6 
atoas iY 
EESEE S 
Snssa N 

~ a) 
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Bs ‘ 

q 3 

pe & 

~ s 

% Ps 


83. Zirconium, | 
eryat 
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1 : i 

Ef ae a | | 

Ae NORGE ctea oly at 

i i gi mt 

9 & 2 Ra 2 BY WHOM WHEN AND HOW FOUND 

te z Ms 

tam & ay o 

pee 3 s 61g 

BO bal o bea 

oo a Ua AR a 
| SNE ee Wiawrs nee ween Me castle sia’ 11878 Marignac In rare minerals as gadolinite. 
) | | | 
Se ies chet eee ss | Sapient ars rere tude (1828 Wohler = In oto and other rare min- 
I) i i |_ erals, 
|'g2, 00002918 | 419 | 918 1520 Paracelsus | In ores as oxide silicate, sulphide 
/ i; and carbonate. 

BD reer senveviswessleawelacnnslevsvcen vas Sih Berzelius | In zirkon and other rare minerals. 
ME ee ee 
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ONE HUNDRED COMPLETED CHEMICAL EQUATIONS 


1. He PtCl, + 2KCl = 2HCl] + K,PtCl, 

2. KePtCle + heat = 2KCl + Pt + 2Cl, 

3. KHC,H.O. + NaOH = KN aethn +- HO 

4, NaeODe 4+ 2H.0 = 2Na0H +H 

ee 2KMn0O, + 4H.S0, + 5H,0, = ate SHO, + 2MnSO, ~ 8H,0 


6. 2KI + H:O2 oe 2KOH + I, 

7. 2AuCl; + 3H202 + 6N aOH = 6NaCl + 6H20 + 30, + 2Au 
b 8. ee +- 2KOH + HO. = 2KCl+ H,O + MnO. (OH): 

TOWn 

9. 2NiCl, + 4KOH + H.O. = 4KCl + 2Ni (OH)s (black) 

10. 2CoCl, + 4KOH + H.02 = 4KCl + 2Co (OH); (black) 

11. MgCl, + NasHPO, + NH; = 2NaCl + MgNH4PO, 

12. 2BaCl, + KeCr.07 + H,0 = 2BaCrO, + oH os 2KCl 

13. AICI, + 83KOH = 3KCi + Al(OH); 

14. Al (OH); + 3KOH = 3H,0 + Al(OK); 

15. 2AlCl; + 3Na28.0, + 3H.O = 6NaCl + 35 + 3502 + 2Al 


(OH); 
16, 2CrCl; + 3(NH,):8 + 6H,O = 6NH,Cl + 31.8 + 2Cr(OH)s 
17. Crt CrCl, + 8NaC,H;0, + 4H,0 + 3Cl = 6NaCl + 8HC:H,0, 
+ 
18. Sorel, + 3Mn0, + 2H.O = 3MnCli, + 2H2,CrO, 
19. KeCr:07 + 2KOH oom H.O 4 2K. rO, 
20. KeCr2O7 + 6FeSO, + 7H2SO, = 7H20 + KSO, + 3Fes 


)s 
: K.Cr.O7 4+ 6HI ate 4280, oom K.SO;, oe Cre(SO4)s+ 7H,0-+- 61 

22. KeCr207 + 14HCI = 2KCI + 2CrCl; + 7H.0 + 38Ch 

23. FeCl, + 2KCN = 2KCI + Fe(CN), 

24. FeCN, + 4KCN = Kif[Fe(CN)<] 

25. FeCl; ote 3NaC.H:0. = 3N aCl “ Fe(C.H302)s 

26. Fe(C2H;02)s -+ 28,0 = 2HC.H302 ode Fe(OH)2(C2H302) 

ag ea 6H.S0, me 6H,0 cos 21 .SO, + FeSO, ote 

3(NH,)2SO, + 6C 

28. 2MnO2 + SHCl = 4H.O0 + 2MnCl. + 2Cl: 
oan rarnh -+- 5PbO» -++- GHNO; = 2PbSO, + 3Pb(NO,)s -+- 2H.0 

ITMn 

30. QHMnO, + 14HCl = 8H.O0 + 2MnCl, + 5Cl, 

ol. MnS0O, + QN aeCOs 4. Ox = 200% oe Na SO, oe NasMnO, 

Ge. 2KMnO, ~|- 10FeSO, + 8H.SO,; = K.8O, + 2MnSO, + 5Fe, 
Pee + 8H.O 

Dowie KMn0, 4 38MnsSO; +. a “ian are + 5MnO, ote 2H SO, 

34. NiCl. + 6NH; = Ni(NH 

35. NiCl + 2KCN = 2KCi te Ni (oN Je 

36. Ni(CN):, + 2KCN = K.Ni(CN). 

37. CoCl, + 2KNO.2 = Co(NOz). + 2KCl 

38. Co(NO2)2 + 2HNO. = H.0 + NO + Co(NOz); 

39. Co(NO2)3 si 3KNO, = COUN: is 

41. Zn + 2KOH = “KiZn0, eae 

42. Zn(OH). + 2NH,Cl 4. 4NH, oe Zn(NH3)sClh + 2H-O 

43. ZnCl: + 2KCN = 2KCl + Zn(CN)s 
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. Zn(CN)e + 2KCN = K.Zn(CN), 

. 8Hg + SHNO; = 3Hg(NO3)2 + 4H.0 + 2NO 

; HeCl, + 2NH; = NH.Cl + HgNH.2Cl 

. 8HgCl, + 2H.S = 4HCI + Hg,ChS: (white) 

* He:Cls: 2+ HS = 2HCl -+- 3H gS 

. BHg(NOs)2 + 6FeSO, = oFe(NOs)s + 2Fe.(SO.)3 + 3Hg 
. 2HgCl + 2NH; = NH.Cl + HgNH.Cl + Hg 

. Hgs(NOsz)2 + HoS = 2HNO; + HeS + He 

. Hge(NOs)e + 2KCN = 2KNO; + He(CN)s + Hg 

y Pb(NOs)o -+ 2KOH = Pb(OH). + 2KNO; 

. Pb(OH); + 2KOH = K,PbO, + 2H.O 

. 2PbCl, + H28.= 2HCI + PbCh. AG (orange) 

. PbCi,. PbS + HLS = 2PbS + 2H 

. 8PbS + SHNO; = 38Pb(NOs;)2 + ene + 2NO + 38 

. BiCl, + H:O = 2HCl + BiOCcl 

, SnCl, + 2KOH = 2KCI + Bn (OH, (white ppt.) 

. Sn(OH). + 2KOH = K2SnO2 + han (soluble) 

. BiCl; + 6KOH = 2Bi(OH)s -+- 6K 

. 2Bi(OH); + 38K28n0, = 3H.0 + BRISHO, -- Bi, (black) 
. 3Cu - SHNO; = 4H.0 + 8Cu(NOs)2 + 2NO 


tu + H.SO, = H,O + SO. + CuO 


. CuO + H.SO,. = CuSO, + HO 
» 2Cu SO, ae 2NH.OH yee (NH4)2S0O4 + Cu O04. (OH), 


Cue8S0,(OH), + (NH)SO, + 6NH3 = 2[(Cu(NHs),] 
H.0 (soluble, blue) 
2Cu(NH;).8O. . H20 + 9KCN = Cu,(CN)sNH, . Ks + 


2K2S501 ao 6NH; 4. H.O a NH:;CNO 


. Cd(NOs)2 + 2KCN = 2KNO; + Cd(CN), 

. Cd(CN)o + 2KCN = KiCd(CN), 

. KeCd(CN), + HLS = 2KCN + 2HCN + CdS 
. H:AsO, + HLS = H,0 + 5S + H;As0O; 

’ HAsO; + 3H.8 = 6H.O + ASS: 

Ass -+- 3(NH4).S = 2(NH,)3A883 


2(NH,):As83 + 6HCl] = She t As.83 + 3H:5 


. AsiSs + 3(NH,):8 = 2(NH,)2A 
_ 2(NH,)sAsSs + 6HCI = As.Ss . 3H,S +4NH,Cl. Anti- 


mony reactions same as arsenic 
78. 85n + 4HNO; = HO + 3H Hine + 4NO 


79. 
: Sn8S + (NH 4282 bod (NH,).5n8; 

2 (NH4)2Sn83 -+- QHCL = 2NH.CI + H.S + Sn&, 

. SnCl, =: 2H2S = SnS, + 4HCl 

‘; SnSe uh (NH,)25 sical (NH,)2Sn83 

. SnOz, + 2KCN = 2KCNO + Sn (fusion). 

. 2Au + 2HNOs + 6HClL = 4H,0 + 2NO + 2AuCl; 
. 2AgNO; + oKOH = 2KNO, + HO + a 

. AgoO + 2NH,OH = Aire +H 

: AgCl a 2NH.OH = 2Ag(NHs3).Cl 

, AgCl + 2KCON = KAg(CN). + KCl 

. 6NH.OH + 2NH,; + 3Cl. = 6H.O0 + 6NH,Cl + N;, 
. 6NaOH + 38Cl, = 5NaCl + NaClO; + 3H.20 

. HASO, + 2HI = H.O + H.SO; + I, 


SnCl. + HS = SnS + 2HCi 
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93. HSO, =H SHI = 4H.0 + HS + 41, 
94, 2Na28203 + I, =: 2Nal + NagSsO¢ * 
95. H;P0O, _ 12(NH,)sMoO, + 21iHNO; = (NH,)3P0,.12M00; 
+ 21(NH,)NOs + 12H,0 | | 
96. (NH4)3PO« 4 12Mo0O; + 24NH,0H = (NH,4)3P04 + 12(NH,4): 
MoO; + 12H,0 ° i 
99. KCIOs + 3H2SO, + 6FeSO, = 3Fe.(SO,4); + 3H20 + KCl 
fare ee + 2NH.CI + 2H.0 = 2NaCl + 2NH,OH + 
Hf i 3 


THE METHOD OF SOLVING CHEMICAL PROBLEMS 


Detailed solutions of a few typical problems are given below: 
The student should study these carefully, and assure himself that 
they are fully understood. 

1. A ‘‘chemical factor’ expresses the ratio between a specific 
quantity of a chemical compound and the equtvalent quantity of 


some other body. For example, if it is wished to determine the 


weight of sulphur which corresponds to a specific weight of barium 
sulphate, the latter is morte it ae factor, or ratio, repre- 
i . 32.07 Food ; 
sented by the fraction BaSo, ° 233.50 0.1373. It may also 
233.5 32.07 
be expressed by the proportion BaSO, : 


which it is plain that z = 38.07 wt. BaSO,. 


233.50° 
Again, ihe nye of FeO in Fe,O; is desired, the factor 
4 2 FeO = pom tent = i t 3 f } 
becomes Fe,0; ~ 160.04 0.9000. Similarly, the factor for the 
K,0 _ 94.22 


conversion of KCl to K,0 is KC] ce {49 18 mm 0.6320. The loga~ 


rithmic equivalents of these values are called log factors. 

In the calculation of these factors, the atomic or molecular 
relations of the two substances must be kept clearly in mind; 
thus, it is plainly incorrect to express the ratio of ferrous to ferric 
oxide by the fraction ae since each molecule of the higher 

2\4 ay 
oxide must correspond to two molecules of the lower. Careless- 
ness in this respect is one of the most frequent sources of error. 

2. To calculate the volume of a reagent required for a specific 
operation, it is necessary to know the exact reaction which is to 
be brought about, and, as with the calculation of factors, to keep 
in mind the molecular relations between the reagent and the 
substance reacted upon. For example, to estimate the weight of 
barium chloride necessary to precipitate the sulphur from 0.1 gram 


488.70 
of pure pyrite (FeS.), the proportion should stand 2BaCl:. 2 H.0: 
120.16 
FeS, = 2: 0.1, where z represents the weight of the chloride 


required. Each of the two atoms of sulphur will form a mole- 
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cule of sulphuric acid upon oxidation, which, in turn, will require 
a molecule of the barium chloride for precipitation. To deter- 
mine the quantity of the barium chloride required, it is necessary 
to include in its molecular weight the water of crystallization, 
since this is inseparable from the chloride when it is weighed. 
This applies equaily to other similar instances. 

If the strength of an acid is expressed in percentage by weight, 
due regard must be paid to its specific gravity. For example, 
hydrochloric acid (sp. gr. 1.12) contains 23.8 per cent HCl by 
weight; z.e., 0.2666 gram. 

3. Norules for universal application to “indirect gravimetric 
analyses’? can be laid down. A single example will be explained. 

Given a mixture of KCI! + NaCl weighing 0.15 gram, which 
eontains 53 per cent chlorine, to calculate the weight of KCl 
and NaCl in the mixture. 

The weight of chlorine in the mixture is (0.15 X 0.53) or 0.0795 
gram. Assuming that this chlorine was all in combination with 
potassium, the corresponding weight of KCl would be 0.1672 
gram (Cl : KCl = 0.0795 : 0.1672). This is an excess of 0.0172 
gram over the actual weight of the mixture, and it is plain that 
this difference is occasioned by the replacement of certain of the 
molecules of potassium chloride, weighing 74.56 units, by mole- 
cules of sodium chloride weighing 58.50 units. To express this, 
let it be supposed that the mixture is made up of » molecules 


74.56 
KCl and »’ molecules NaCl; then it may be said that n KCI + 


58.50 74.56 74.56 
n' NaCl = 0.15 gram, and n KCl + n’ KCI! = 0.1672 gram, then 
by subtracting the first equation from the second it is shown 


74.56 58.50 

that n’ (KC] ~ NaCl) =0.0172 gram. That is, the difference in 
weight is equal to ~’ times the difference in the molecular weights 
of the two chlorides. The sik " ba of NaCl present (x) is equal 
: : , “4 | Ea ed ate elias Cea a on = Fie fy Pires nc acea Die orale a EES 
to 58.50n’, or, since n 7A Be — 58.50 »@ = 58.50 74.56 — ae) 
This may be expressed in the form (74.56 — 58.50): 58.50 = 
0.0172 : x, from which x = 0.0626. The weight of NaCl subtracted 
from that of the mixture gives the weight of KCl. 

The weights of the chlorides may also be oe yrs 
- ee Shik ona Babyy 35.45 
ically by solving the equations x + y = 0.15 and WA BGT Tt RS RG Y 
= 0.0795, where x is the weight of KCl and y is the weight of 
NaCl in the mixture. 

4, It is sometimes desirable to weigh out such a quantity of 
substance for analysis, that the number of cubic centimeters of 
standard solution entering into the reaction shall represent di- 
rectly the percentage of the desired constituent. This may be 
readily done, by considering the relation of the solution to a 
normal solution and the atomic or molecular weight of the desired 
component. For example, suppose it is desired to calculate such 
a weight for K.CO; in pearl ash, when a half-normal acid solution 
is used. Since half-normal acid and alkali solutions are equiva- 


35 


HANDBOOK OF CHEMISTRY AND PHYSICS 


lent, and since by definition the half-normal K,CO; solution con- 
tains 34.55 grams per liter, each cubic centimeter of the acid solu- 
tion contains 34.55 grams per liter, each cubic centimeter of the 
acid solution must be equivalent to 0.03455 gram K,CO3. Hence, 
100 ce. would neutralize 3.455 grams pure K2CO; and this becomes 
the desired weight of the pearl ash. Similarly the required weight 
of limonite where the iron (Fe) is to be determined by means of 
a deci-normal K,Cr.O; solution is 0.5602 gram. 

5. One of the most frequently recurring cases in volumetric 
analysis is that in which it is wished to express the value of a 
specific solution in terms of some substance other than that 
against which it has been standardized as for instance, the value 
of a permanganate solution which has been standardized against 
oxalic acid, in terms of iron. Although such problems appar- 
ently vary widely, there are common principles which can be 
applied to them all. These are stated below, and the student 
should assure himself that they are fully understood. 

Suppose, for example, it is desired to find the iron, value (Fe of 
a permanganate solution, of which 1 cc. is equivalent to 0.006302 
gram C,H,O, . 2H.O. 

From a comparison of the reactions it is seen that 10 molecules 
of ferrous sulphate and 5 molecules of oxalic acid each react 
with the same amount (2 molecules) of the permanganate. 
These two quantities being, then, equivalent to the same third 
quantity, must be equivalent to each other; in other words, 10 
molecules of ferrous sulphate and 5 molecules of oxalic acid 
have the same reducing power. But, as stated above, the value 
is desired in terms of metallic iron (Fe), not FeSOu, but as it is 
plain that 10FeSO, are equivalent to 10Fe, it is proper to make 
the proportion 


560.2 630.25 
10 Fe : 5C.H2O04 ‘ 2H.O =a : 0.006302 


in which x = 0.005602 gram. Here, again, as in example 2, it is 
necessary to include the water of crystallization in the molecular 
weight of the oxalic acid, as it is weighed with it. 

The same conclusion is arrived at, if we consider the relation of 
the solution to the normal. As given, it is deci-normal and must, 
therefore, be equivalent to a deci-normal solution of iron. From 
the equations cited, it is seen that 10FeSO,, unite with 50, there- 
fore each molecule is equivalent to 1 hydrogen atom in reducing 
power. ‘The normal solution must, then, contain 1 gram-mole- 
cule of ferrous sulphate, or 56.02 grams Fe, and each cubic centi- 
meter of the deci-normal solution would contain 0.005602 gram, 
the value obtained above. 

Again, suppose the value of the same permanganate solution 
were desired in terms of molybdenum (Mo), the reactions with 
permanganate being 


5Mo,2019 — 17Mn,.0;, => 60MoO; a 34MnO, and 
5C,H.0, ® 2H,O te Mn.0;, = 2MnO + 10CO, <b 15H20. 
(Mn.0; is the anhydride of HMnQ,.) 
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It is plain that in these equations as they stand, the molecular 
quantities of oxidizing agent are not equal. They can be made 
a by simply multiplying the second equation by 17, and they then 

ecome, 


5Mo12015 + 17Mn.07 = 34MnO + 60Mo0Os, and 
eV. 


It is now possible to reason in the same way as before, and to 
conclude that 85 molecules of the oxalic acid have the same reduc- 
ing power as 5 molecules of the oxide Moj20i19, or 60 atoms of 
molybdenum. Accordingly, 


5758.8  10714.25 
60Mo : 85C2H204.2H20 : : x : 0.006302 


in which zx 0.003387 gram. 

Since 5Mo;2015 unite with 850, a normal solution of the former 
as a reducing agent, would contain 1/170 of the 5 gram-molecules 
or 33.87 grams Mo, and the deci-normal solution 3.387 grams per 
liter. This agrees with the values already obtained. 

6. It is sometimes necessary to calculate the value of solutions 
according to the principles just explained, when several succes- 
Sive reactions are involved. Such problems may be solved by a 
series of proportions, but it is usually possible, after stating these 
to eliminate the common factors and solve but a single one. 

For example, suppose it is desired to express the value of a 
permanganate solution, of which 1 cc. = 0.008 gram iron (Fe), in 
terms of calcium oxide (CaO). The reactions involved in the 
volumetric determination of calcium are the following; CaCl, + 
(NH,4)2C204 = CaC.0,4 + 2NH.Cl; CaC.0, + H.SO, + 2H20 = 
CaSO, + C.H20O.4 > 2H.0; 5C2H2O.4 i 2H.O + 2KMn0O, + 3H2SO, 
= K.SO, + MnSO, + 10CO, 4. 18H,.O. 

From the considerations stated under 5, the following propor- 
tions may be made. 


10Fe : 5C.H.O,4 : 2H.O = 0.008 : x 
5C.H20, a 2H.O 5 5CaC.O, =r :y 
§CaC,0, : 5CaO = y : x 
Canceling the common factors, there remains simply 
560.2 280.4 
10Fe : 5 CaO = 0.008 : z 
Similarly, from the reactions, the equivalent of the iodine liber- 
ated may be calculated in terms of MnO, as follows: Supposing 
the weight of iodine to be 0.5 gram then 
21 2K T= Ob e 
D320) mea 
2Cl. : 2HCl = 4: 2 
2HCl : MnO. =2: w 
Canceling the common factors, there remains 


21 : MnO. = 0.5: w 
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To solve such problems as 5 and 6, it is necessary to know the 
reactions involved, and the way in which the various components 
break up; then to compare the reactions and to search for those 
molecular quantities of the compounds in question, which are 
equivalent in their action upon a common agent, Having found 
these, as shown above, express the molecular ratio between them 

253.7 86.99 
in the form of a proportion; as, for example, 21 : MnO. = 0.5 : w. 
Expressed in the form w = Sees 0.5, it is plain that this ratio is 
in no way different in principle from the chemical factor men- 
tioned in paragraph 1; indeed, it is the factor for the conversion 
of iodine to manganese dioxide. 


DENSITY OF WATER AT 0° TO 36° 
Weight in grams of 1 ec. of water free from air at temperatures of 
0 to 86°C. by the hydrogen thermometer—according to Thiesen, 
Scheel, and Diesselhorst Wiss. Abh. d. Phys.—Techn. Reichsanst. 
8, 68: 1900. oe ai ec 


TENTHS OF DEGREES 


DEGREES | 


goat 0.3/0.4 / 0.5 0.6/0.7 0.8 | 0.9 
0 0.999888 = «874. 881) 887 893 899 905 911 916 922 
i 927 932 936 941 945 950 954 957 961 965 
2 968 971) 974 977, 980) 982 985 987 989 991 
3 992 | 994; 995 996 997 998 999 999 *000 *000 
4 1.000000 | 000, 000 *999 *999 *998 *997 *996 995 *993 - 
5 | 0.999992 | 990/ 988, 986) 984 982 979 977 974. 971 
6 986 965 962 958 954 951 947 943 938 934 
7 929 | 925) 920/ 915 910 904) 899 883 888 882 
8 876 | 870 864) 857) 851 844 837 830 823 816 
9 808 | 801, 793, 785| 778 769 761 753 744 736 
10 727 | 718 700) 700| 691, 681 672 662 652 642 
il 632 | 622 612) 601) 591 580 569 558 547 | 536 
12 525 | 513 502; 490) 478 466 454 442 429 417 
13 40 | 391, 379) 366) 353, 339 326. 312 299 285 
14 271 | 257; 243| 229° 215; 200 186, 171 156) 141 
15 111} 096) 081 065; 050 034) 018 002 *986 
16 _ 0.998070 | 953) 937 920 904 887 870 853 836 819 
17 801 | 784) 766 749 731) 713 695 677 659 640 
18 622 603 585) 566) 547, 5298 509) 490 471 451 
19 432 | 412 302) 372| 352 332) 312 202 271 251 
20 230 | 210 189 168 | 147 126 105 083 062 040 
21 019 | *997  *975 | *953 | *031 *909 *887 *864 *842 | *819 
22 | 0.997707 | 774 751) 728) 705 682 659 635 612 588 
93 565 | 541 517/| 493 469 445 421 396 372) 347 
24 323 | 298] 273] 248 293 198| 178) 147| 129 
25 O71 | 045 | 019 | *994 *968 | *041 *915 *889 | *863 | *836 
26 _ 0.996810 783) 756 730 703) 876 648 621) 5941 567 
27 539-512) 484 456 428 | 400 «372 344 316 288 
28 : 259 231 202) 174/ 145) 116, 087, 058 029 000 
29 | 0.995071 | 941 912) 882/ 853 823 793 763 / 733) 703 
30 0.99567 537 505 473.) 440 406 B71 336) 209 | 262 
40 294 | 186 147/ 107 066| 025 *982 940 | *896 | *852 
50 0.98807 | 762| 715 669, 621! 573, 525| 475| 495 375 
60 324 272, 220 167; 113] 059 005 | *950 | *894  *838 
70 | 0.97781 | 723) 666; 607) 548 489. 429 368 307 | 245 
80 183 121 057 *994 | *930 *865 | *800  *734 | *668 | *601 
90) | 0.96534 467 390 | 330, 261 192 122 051 | *981 | *909 
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COMPOSITION OF FREEZING MIXTURES 


Lowest 
temperature — Composition of mixture 
Pr ate Rp dia Av bide els 30 grams salt (NaCl) 100 grams ice finely 
pulverized and well mixed. 
rec tat, © MMO OSI Ho ME IU Equal weights H.SO, and ice. 
~55°C.............+.42.5 parts anhydrous calcium chloride and 


100 parts ice. 
IONIZATION CONSTANTS OF ACIDS AND BASES 


Cale es BORA ERIS a irc A/-eh LSP Rn HEC MER 0.000214 
Avetie acids... ces BAA OR UTEUAVENNN Me UsTUDH LI ni) Rico Ee Mage 
COTA OE ACI) a PA Cneioula a MENGE ales slate tls ie 0.00155 
POC OLIGORCLEE Gili elie utara maa Ou) ay ak toi 
Benzoie acid:............ UMM IONIGHN VLOG ve ant a Goals Nt, 0.00006 
PANO TTI FOTORICE UU Me Siu alsa sed ae eieiwie ain 0.000023 
TERT ian LUMO Mn MYCE ANN Na al SN UU ed 0 .6000003040 
Hydrogen sulphide. . LM e I SLAMS . 0.0000000570 
PE SETAC ES ISS TIDUS RE UNC Ube I LOS AL CI PROS EA i | 
POE eRLE CTL. Bo ia Ua ala aa ll gd Slate g : 

MISCELLANEOUS DATA AND FORMULAE 

3.14159 


Radius of circle, R; its diameter, D; then D, 2R. 
"The circumference, 2R; the area, 2R. 

The radius of a sphere, R; the surface area, 4R. 
The volume, 4/3R. 

Area of a triangle of base, b; height, h; 1/2 bh 


ELECTROMOTIVE FORCE SERIES OF METALS 


Cai UNOS OME LEN GUAM GUS GPF AE Sd ¢ OOO Lee 0.148 
Mn os POPNOW © BORN ONC CM Ane OE 0.000 
SGU TN ey Ree REE UO Arr EIA 8 OS UM CORT RO RUBE RD 0.336 
Cd AER sot hculg WN Li 0.748 
Ly DLS A Re LEN CPA PAE heels Ree MeN Ie ody 0.771 
1? SSC ANE A RO ae Mir. NN 2a ERA Ac GO OU 0.863 
ig fa ae ce Re Real Rg ME Oa Re Ne aie SY. Ns OeU a ARLE ET VE 1.079 
ro CGAL SOA OA UR 0.192 


TABLES SHOWING THE FUNCTIONS, USES AND 
COMPOSITIONS OF FOODS 


Functions and Uses of Food in the Body 
Protein.—Builds and repairs tissue: 


Albumen (white of eggs) All s 

All serve as fuel to yield energy 
Sacco Saad of milk) > in the forms of heat and mus- 
Gluten of grains cular power 


Fais.—Are stored as fat: _ | 
Fat i meats, butter, olive oil, oils of corn, wheat and other 
grain 
yank .—Are transformed into fat: 
Sugar, starch, etc. 
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Mineral Matter of Ash.—Share in forming bones and assist in 
processes of digestion. 
Phosphates of lime potash, soda, ete. 
Food is that which, taken into the body, builds tissue and 
yields energy. 
Dietary Standards 
For a man in full vigor at moderate muscular work, per day 


¢ 


PROTEIN ENERGY 


men SE 
Food eaten... 2. it 109 3.500 
Food digested ...........: | 95 3.206 


Mineral Matter (required per day.) 


Phosphoric acid, (F,05)) 5.00 3 eee 3 to 4 
Sulphuric ach, {50,0355 cee eee 2 to.3.5 
Potassium oxide, GGG) 00 ee 2 to 3 
Sodium oxide, (NarO) 0255.52). Ae 4 to 6 
Caleium oxide, (Ca) G22. 05008 see ees nn Dt OAS 
Magnesium oxide, (MgQ)......................5. 0.3 to 0.5 
Tron, 9) 0. So aa se ie Se eee 0.006 to 0.012 
Chioring. (Clos 4 Sc es bh ae es eee 

These tables are compiled from charts of the United States 
Department of Agriculture, prepared by C. F. Langworthy, expert 
in charge of nutrition investigations. 
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NAME OF THE FOOD MATERIAL | PROTEIN FAT 


HYDRATES 
IN CALORI 
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Butter) ee eee ae | 
Backwheatsng, 5 yee | 
Becistesk scot eee ae | 
Buttermilk. 2.44 ccs ees | 
Bean, fresh shelled........ | 
Bean, green string........ | 
Bean, navy drys. 3....5..., 
DAUSCA alee oe sae ee | 


Codifieh Salto Wier 
COOrR OTICR Oe ontince one 
Corn, oredr. ie aes | 
Sor Dread tee oe | 
Cream cheese............. | 
Cottage cheese............/ 
Crean sue: 
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TABLES SHOWING THE FUNCTIONS, USES AND 
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REDUCTION OF GAS. VOLUMES TO 0° AND 760 MM. 


Volume at 0° and 750 mm. = v (a (i +0 00367 £) 


HOW a 


v 
i 
fd 


1 


observed volume of gas 
observed temperature of gas in degrees Centigrade 
observed barometric pressure, corrected, in millimeters 


p = tension of aqueous vapor in millimeters 


The logarithm of the volume at 0° and 76 mm. 
adding the logs of v and (j 


camel errs Ne ne ee 
es 8 | ath aca 
°C z abs ne ee 
st “ Bom | i = ~ 
i Seat cA oa y i og weed 
(2 iS lates Woke een <3 
PAeML EN coin <0 1 HOES BUNAMGhs OLIMce 
| 


AAT oh RR 3 
mOsm s 


"11633 | 5.21 
"11601 | 5.29 


=< 


3.11538 b: 


Fe 
oy 
pend 
hs 
oS 


MTT SS OD DI SP GR GID GD OT OT OUT 
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.11570 | 5.36 | 
44 | 
5.52 | 


oS 


3.10848 
3.10818 | 
310786 | 
| 3.10755 | 
| 3.10724 | 
3.10693 | 
3.10662 


| 8.10570 | 
3.10538 | 
8.10508 


| 3.10231 | 
3.10200 
| 3.10170 
A 3.10139 

| 3.10108 


1 


760 (1 + 0.00367 hy 


ww 
fd fod 
2 
1 B 

| 
oe = 
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ENSIGN 


3.10531 
3.10600 | 


3.10477 
3.10446 
3.10415 | 
3.10384 
3.10354 | 
3.10323 
3.10292 
3.10262 


3.10178 | 
3.10047 
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| 3.099 56 | 
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) (and P—p). 


18.6 | 


| 3.09261 | 
3.09231 


| 


is obtained by 


sr) and 5 


3.09925 
3.09895 _ 
3.09864 | 
3.09834 
3.09804 
3.09773 
3.09743 | 


3.09682 | 
3.09652 | 
3.09622 - 
+ 


3.09561 
_ 3.09531 


3.09501 | 
3.09471 | 
3.09441 


3.09411 | 


3.09381 
3.09351 | 
3.09321 | 
3.09291 
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3.09051 | 

3. 09021 | 
3. 08992 
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REDUCTION OF GAS. VOLUMES TO 0° AND 760 MM.-—-Con. 


rN 
i iS | / ve Onn tee | 
| Cae L es 2 BO 31 
et aes ae ne a 4 mo ise n 
a AG aan aa Sele | ? D 
vf OO a Oe mom: °C, z nd Zoe. CO. | BE etic | goa 
i +  o8o | ze ORO: 4 4+ | 9809 
| mS Hi % a 3) 8 } eb 
2 © | #94) ¢ 2 |8es) 3s © | #e4 
ens na g 8 ut a e @ |etF 
Ue ES Ls SOAP OS scars a Bele ON SUNN US a Aea ok i- hee (lA JURORS Ss Sel fen 2 eee 
i oa | Fe | ’ 
| , MM. | | mM. OH. 
3.08962 | 16. 57. 24.6 3.08165 | 99. 99, 


30 
3.08932 | 16.78 24.8 3.08136 | 23.27 30 
3.08902 | 16.98 25.0 3.08107 23.55, 30. 
3.08873 | 17.19 25.2 3.08078 | 23.83, 30. 
3.08843 | 17.41 25.4 3.08048 | 24.11 30 
3.08813 | 17.62 25.6 3.08019 | 24. 40 31 
3.08783 | 17.84 25.8 3.07990 | 24.69 31.2. 3. | 33. 
3.08754 | 18.06 26.0 | 3.07961 | 24.99 31.4 3.07182 34.19 
18.28 26.2 | 3.07932 25.28 31.6 3.07154 | 34.58 
26.4 3.07903 | 25.58 31.8 3.07125 | 34.97 
| 25.89 32.0 3.07097 | 35.37 
| 26.19 32.2 3.07068 | 35.77 
| 3.07816 | 26.50, 32.4 3.07039 | 36.18 
| 3.07787 | 26.82 32.6 3.07011 | 36.59 
3.07758 | 27.13, 32.8 3.06983 | 37.01 
| || 27.45, 33.0 3.06954 | 37.43 
3.07700 | 27.78 33.2 3.06926 | 37.85 
| 3.07671 | 28.10 33.4 3.06897 | 38.28 
8.07642 | 28.43 33.6 3.06869 38.71 
3.07613 | 28.77, 33.8 3.06841 39.15 
3.07584 | 29. 10 34.0 | 3.06812 | 39.59 
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3.07555 29.44, 34.2 | 3.06784 | 40.03 

29.78) 3.06756 | 40.48 
3.07498 30.13, 44.6 3.06727 40.93 
3.07469 30.48 34. 8 3.06699 41.39 
3.07440 | 30.5 0) 3. 06671 | 41.85 
3 07411 | 31. 19 


5 
pores = Ae) = cede AaRAAAEAT IE — 


3.08224 | 22.45 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


A WEIGHED OR | 


“FOUND | REQUIRED | A B 
B REQUIRED | weromen OR Factor Logarithm. Factor | Logarithm 
wri | | 
AlLiOs ioe ee Al eae | 0.53083 | 1.72455 | 1.8856 | 0.27545 
K2S01. | | | 
Als(SO4)a. | | 
24H20...... 9.28650 | 0.96785 | 0.10768 | 1.03215 
ANH 18.08 | 
418, i 
TOE ae eo NHCl..... 1.46690 | 0.16641 | 0.68169 | 1.83359 
OER pens (5 PS Sor es / 4.21530 | 0.08477 | 0.82268 | 1.91523 
NEAT. 3.81870 | 0.58191 0.26187 | 9.41809 
| QYH)s804 | 4.71620 | 0.67359 = 0.21203 | «1.326841 
(NH4)ePtCle...... Ns. | 0.07673 | 2.88501 13.0320 1.11499 
ob 120.2 | | 
Sb arcs Bbv0s.i.5... | 1.19970 | 0.07907 | 0.83355 | 1.92093 
| SbeOs........ | 1.33280 | 0.12476 0.75031 1.87524 
Bhi ve Bn, | 0.71419 | 1185381 | 1.40010 | 0.14619 
—SbaQa........ 0.85680 | 1.93288 1.16720 0.06712 
" | SbeOs........ 0.95185 | 1.97857 1.05060 0.02143 
rsenic, : : ; ' 
As 75 | 
ABOn ee ecw _ 0.75756 | 1.87942 | 1.32000 | 0.12058 
| AszOs........, 1.16162 | 0.06506 0.86088 1.93494 
AseOs.. Sp Am eh wig | «0.65230 | 1.81438 = 1.533300. 18582 
As0s.. Be aren . 0.60623 | 1.78478 1.64140 (0.21522 
| — AsiOs . 0.80419 | 1.90536 1.24350 | 0.09464 
MezAs:O7......... 4 As CN aia | 0.48287 | 1.68383 = 2.07090 =: 0.31617 
As:Os .  9,63739 | 1.80441 1.56890 0.19589 
AseSs....... . 0.79259 1.89905 1.26160  —-0. 10095 
a | | | 
BACUS oe vans . 0.69611 | 1.84261 1.43680 | 0.15739 
BaCh........  =21.05510 | 0.02339 = «0.94757 | «= «1.97661 
BaCrO, PR — 0.54195 1.73396 = 1.84750 | 0.26804 
BaSOe i Ba... | 0.58851 , 1.76975 1.70100 | 0.23025 
BaCh........ | 0.89234 1.95054 1.12070 | 0.04947 
BaCh2H:0.., 1.04660 | 0.01982 0.95539 | 1.98018 
aCOs....... 0.84555 | 1.92714 | 1.18270 0.07286 
aed ad 1.19180 0.04915 0.89299 4.95085 
aQ.. | 0.65705 | 1.81760 1.52190 0. 18240 
7O2.....2.2--...., BaOOs,...... 4.48570 | 0.65183 . 0.22203 | 1.34817 
or 208.0 | | | 
1208. : 
Oates lec Pp BLGgs - 1.11540 | 0.04748 0.80654 = «1.95257 
BOC i sins Gort ee paeees 0.80166 | «1.90399 = 1.24740 (0.09601 
Sea ie | | : 
2 Pa) j i ; 
Ag oui ae ices Deans 0.74083 || «1.86972 = 1.34980 0. 13028 
DE Bees | 0.75053 | 1.87537 1.33240 | (0, 12463 
AgBE ici dan Br, «0.42556 1.62808 = -2.34980 (0.37104 
HBr «0.43113 | 1.63461 2.31950 «0.36539 
Sate 4 | | | | | 
[ey eae pei eer Ee Gai nat _ 0.77802 | «1.89099 = 1.285380 | «0.10901 
| Gd! 1225!) 126870 | 0110338 0.78817 | «1.89662 
| Cd(NOs)o..... 1.63640 0.21301 0.61107 —-1.78609 
i i i 
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ae el 
| WEIGHED OR oy 
AU FOUND | REQUIRED A B 
a i 
; B| REQUIRED WEIGHED OR Factor “Logarithm: Factor | Logarithm 
a ae or ce 
Calcium, i : 
Ca=40.09 
BES ae oS CaSO..,..... | 0.58332 «1.76801 «1.71440 | 0.23409 
poe ean | 0.73758 | 1.86787 | 1.35560 | 0.13213 
LS GG cease aan Ca 0.40055 § 1.60265 . 2.49660 | 0.39785 
CaCl........, 1.10900 0.04493 0.90172 | 1.95507 
SE Poe ee 0.56040 . 1.74850 i 1. 78440 0.25180 
| Ca SOs ces , 1.36040 | 0.13366 . 0.73509 1.86634 
| CaSO2H20.. | 1.72040 | 0.23562 | 0.58128 1.76433 
¢ 1 0.71474 | 1.85415 | 1.39910 0.14585 
| 1.97890 | 6.296438 | 0.50532 | 1.70357 
1.78440 = 0.23150 | 0.58040 «1.74850 
2.42750 0.38516 (41495 1.61484 
3.06980 - 0.48712 | 0). 22574 1.81288 
0.20448 5 1.46899 3.30640 . 0.53101 


0.81521 1.91127 | 1.22669 0.08873 
0.73509 1.86634 1.36040 0.13366 


0.57353 1.75855 = = 1.74360 0.24145 

6.41195 — 1.61454 2.42750 | 0.38616 

2.27480 0.35604 0.43960 1.64306 

4.48570 0.65183 1.34817 

0.272738 - 1.43373 | 0.56427 

| 6aGOs., 2.27480 | 0.35604 | 0. 64306 

t KaCOs.. 3.14090 |; 0.49706 | 1.50204 

_KHCOs. 2.27520 0.35702 / 1.64298 

K20.. 2.14080 0.33060 1.66940 

“Mec. --, 1.91640 . 0.28248 oe 1.71752 

Me | 0.91637 - 1.96207 | 1.09130 | 0.03793 

| MaCOs ee / 2.61210 . 0.41688 0.38284 1.58302 

Carbon, 

LS Pence ae ee eee | NasClOs...... 2.40910 G.38186 0.414500 = 1.81814 

| NaHCOs..... 1.909080 | 0.28087 0.52376 1.71913 

| Nag®, ie 1.40910 | 0.14894 6.70968 — 1.85106 

i(N FHaj2COs.. | 2.18360 | 0.33018 6.45795 _ 1.66082 

; : PheCOs...... | 6.07050 6.78322 , 0.16472 , 1.21678 
Chlorine, i i 
Cl=35.46 | it. 

Ae cin [Geb .. 0.32870 | 1.51680 | 3.04230 | 0.48320 

OHICL......... 0.33796 | 1.52886 | 2.95900 | 0.47114 

Bice sa. i .¢ 0.247388 = 1.80337 | 4.04230 0.60683 

PA ooette res Ak 1.54170 0.18801 | 0.64882 1.81199 

NaCl.............) Cl,..........| 0.60657; 1.78288 | 1.64860 | 0.21712 

DUA ie ciirecscra i 1.96560 6.29350 , 0.80874 1.70650 
Chromium, i : ah i 

Cr=52.1 Laas | 

CO ee Pe hones Ge | 1,3%201 4.86510 6.68709 

a8 147745 3.33080 0.52255 

' 1.59650 2.53220 6.40350 

«1.83846 1.46063 0.16454 

/ 1.20787 6.20340 , 0.78263 

0.23546 | 4.37181 | £24711 0.62869 

t 

Oe rs NS 6s se _ Cu0 1.25170 | 0.09750 | 0.79801 1.90250 

ER er a eran | CaSO.51L0. 3.928860 0.59420 0.25457 1.40580 

1 4 Deanne ee Cu.........., 0.79891 , 1.90250 1.25170 | 6.00750 

Cus05H0. 3.13830 | 0.49670 0.31864 = 150339 


jenecnanessnanenansanoneorpennctnsnenartenuapcapevententstottiseerectenetsithssanascenipnanianinninannasiiaiiSRADSRAOIARIE ANAT ie 
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{ORL OLDOSLOLLI SLESLILALODLSSPORALLDOLOOCODTCOROOLCT OLDER DOD TALI LETRA a LAMA TH tA BIEE TOLL AEREL SEA OAEASIASEREAAELHLLOOTES 


A WHIGHED OR 


i 
eOuEH / REQUIRED A B 


j ‘a Bae 
i i “WEIGHED OR | : 
B | REQUIRED pay apeaeal Factor “| togartthm| Factor | Logarithm 
H H i : 
Erbium, i i 
Er=167.4 i i 
ake i 
Cabin ak ie ap eee: G.48661 1.68718 2.05500 - 0.31282 
UHEP ioxev sss 6.51244 1.70964 1.95150 0.29036 
on HaSiFs....... | 1.84810 0.26672 0.54110 1.73328 
‘OD, tf i i 
' Au=i97.2 | : i 
Ar eae AuCls....... | 4.53940 0.18736 0.64595 ~~ 1.81264 
Ba poh 
pc 8 Pees yt ed TS al fa ni 0.11190 1.04884 8.93630 Q.95116 
Iodine, ' 
[== 126.92 i i 
p04 Pe Mar pte abe ai 5 Beaty vores, 0.54484 1.73627 1.83540 0.26372 
b Ee Cane Mant Wad 0.54055 1.73283 1.85000 0.26717 
Tron, i i 
Fe=55.85 i i 
WA. coe eee 1.28650 0.10941 0.77780 1.89059 
| FesOs........| 1.42080 0.15525 | 0.69044 1.84475 
| FeSOs....... 2.72020 6.43460 0.36762 1.56540 
FeSO7H.0.., 4.97820 6.69707 0.20087 = 1.30293 
FeSOx i 
NH4)2 i 
0620 7.02200 0.84646 — 6.14241 1.15354 
Pes eee ee Ouvawde 0.69944 1.84475 1.42980 _ 0.15525 
Lh, ©) UO ney 2.03170 0.30786 6.49222 | 1.69214 
| Fe(HCOs)z.., 2.22760 0.34783 0.44802 1.65217 
; FeO... | 6.89082 1.95416 1.11130 | 0.04584 
| FeyOs........ 0. 96657 1.98523 1,03460 0.01477 
FeSO... 1.96260 0.27935 0.52559 | 1.72065 
| ReSO.7HO.. 3.48200 0.54182 0.28719 1.45818 


0.06940 


1.90289 | 
183803 


0.85231 1.93060 


1.25050 0.00711 
1.44860 6.16097 


Fe2(SO4)s....| 2.50420 0.390867 | 6.39933 1.60133 
FePO:....... 1.88990 0.27627 0.52934 = 1.72373 
Vee ie Fe..........-| 0.63892 | 1.80293 | 1.57430 0.19707 
Pe ee uous 0.81723 | 1.91234 1.22370 0.08766 
Fe:Os........| 0.90820 1.95818 1.10110 0.04182 
. FeS0......../ 1.89730 0.27815 0.52705 1.72185 
Lead. } 
Pb=207.1 
Po eles PO ae 1.07720 0.03232 0.92828 1.96768 
ee 1.28970 | 0.11049 | 0.77537 1.88951 
a}2 ; ; : j 
Pb(OH).. 1.24700 0.09618 0.80135 == 1.90382 
Pai Ss Di eceeeeeese| 0.74492 | 1.87211 1.34240 0.12789 
PbO 0.80248 | 1.90443 1.24610 0.09557 
PHOrOe ee PB 0.64078 | 1.80671 1.56080 0.19329 
| | 
| 


| 1,84929 1.41480 . 6.15071 
0.93803 | 1.97222 1.06616 9.02778 
PbSO« 


sevseeeeveee| BaSOu...00..) 0.76998 1.88648 | 1.29880 | 0.11362 


FeSO, 
(N Ha)s : : 
SOMH2O..| 4.911440 | 6.60121 | 6.20360 1.30879 
H 
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cesnpespancorannencananneternpinniiitinissiiinsiieeht (pitt inantnnnn nian nnsnnemvonsnennarrwnnieneenese teens iecnnanret 


Re sr . 
WEIGHED OR | i ; 
he ined Ny REQUIRED | A B 
WEIGHED OR | : . . 
ay REQUIRED FOUND | Factor cadens Factor | Logarithm 
: 
Pb =207.1 
52 ee Ne PiGatis 0.68311 | 1.83449 | 1.46390 | 0.16551 
23% | 
HAO...... | 1.25070 0.09718 | 0.79047 | 1.90282 
PRCOs see) | 0.88101 1.94498 | 1.13510 | 0.05502 
_ (PbCOs) : 
332 i 
| Ph(OH)s..| 0.85245 | 1.98087 | 1.17310 | 0.06033 
| PhsOa........ 0.75348 | 1.87707 | 1.32720 | 0.12293 
PhS at Puig | 0.86501 | 1.93747 | 1.15490 | 0.06253 
PbSO4....... 1.26760 | 0.10298 | 0.78890 | 1.89702 
ere | 
Reso ee Meson! 0.51576 | 1.71245 | 1.93890 | 0.28788 
MgSO«7H20.| 1.05600 | 0.02368 | 0.94603 | 1.97632 
Coens bis MzCOs...... 1.91640 | 0.28248 | 0.52182 | 1.71752 
MgO......... 0.91637 | 1.96207 | 1.09130 | 0.03793 
ec ee ey MgCOs...... 3.46720 | 0.53997 | 0.28842 | 1.46003 
Mi Mg so 0.60317 1.78044 | 1.868700 | 0.21956 
MgCOs...... 2.09120 0.32041 | 0.47818 | 1.67959 
MgSOu....... 2.98590 0.47507 | 0.33491 | 1.82493 
MgeP207.......... Me, 0.21846 1.33938 | 4.57740 | 0.66062 
MgCOs...... 0.75745 | 1.87935 | 1.32030 | 0.12065 
MeO, | 0.36219 =—-1.55894 | 2.76100 | 0.44106 
ar eemree i / 
n=54. : : ; 
| POLARS ar Ge cea | 1.29180 | 0.11102 | 0.77442 | 1.88808 
MnoOs......., 1.43690 | 0.15744 | 0.69593 | 1.84256 
Mn.......... 0.72026 1.85740, | 1.38840 | 0.14251 
MiOs.:5,. 0. | 1.03490 | 0.01492 © 0.96623 | 1.98508 
| MnOs........ | 1.13980 | 0.05685 | 0.87730 | 1.94315 
MneP:O7..........)Mm..........) 0.38703 | 1.58774 | 2.5839 0.41226 
| MnOs........ | 0.61249 | 1.78710 | 1.6327 | 0.21200 
wig 260 | | | | 
Seas Tae 2 Peas PR 1.35460 | 0.13181 | 0.72822 | 1.86819 
PEO. cc cod: 1.07990 | 0.03342 | 0.92503 | 1.96658 
| Hes... 1.16030 | 0.06459 | 0.96181 | 1.93541 
HeS.... | HgChe....... 1.16740 | 0.06722 | 0.85661 | 1.93278 
ae 68 
1758, 
inf esas NiO. | 1.27260 | 0.10471 | 0.78576 | 1.89529 
Sarin | : 
: | 0.83417 | 1.72768 | 1.87210 | 0.27932 
4.49820 0.65304 | 0.22931 | 1.34806 
3.28410 0.51641 0.30450 1.48359 
| 2171810 0.43346 | 0.36858 | 1.56654 
NOs.......... 4.42610 0.64602 | 0.22593 | 1.35398 
NsOe. 033. | 3.85510 0.58603 | 6.25940 | 1.41397 
eo | | 
P.o.cssseess| 0.27847 | 1.44478 | 3.50110 | 0.55522 
Bee a P.Os.......... 0.68780 1.80468 | 1.56790 | 0.19582 
4}8 4 
oOs)iz........ Br ony ‘0.01651 | 2.21787 | 60.5520 1.78213 
PiOs..--.....| 0.08782 | 2.87777 | 26.4380 1.42223 
P............| 0.48662 | 1.64010 | 2.29030 | 0.35990 
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cecneemmmamsntiteesstpecememmniitbtsLenenrnnee: 


spraaneannnnneennonsenscnannonteannnnnnnenoresesaeacttssesceeerseeeeHeetetstiMtit 


| WEIGHED OR |, | 
AU “FOUND ia REQUIRED | A B 
Bo s- REQUIRED eG 8} Factor Logarithm Factor Logarithm 
H e 
Platinum, | 
Pt= 195.0 fs ere oa 
Rie ae Pec eee | 0.40127 | 1.60343 = 2.49210 0.39687 
Potassium, 
K=39.10 i i ee 
REE ae con nee Es rete ee 0.70707 | 1.84946 = 1.41430 0.15084 
KOS oa | 210260 0.32977 0.47558 =——«1..67723 
ars Be fen ee ae On te 1.30810 0.11663 0.76448 «1.88337 
| KiCOa...-..| 0.92677 | 1.96897 | 107900 |. 0.03303 
| KaCrOr...../ 1.97420 | 0.20540 | 0.50652 1.70460 
| KNOs.......) 1.35600 | 0.13228 | 0.73742 1.86772 
pe ee ge | 9.63169 | 1.80051 1.58300 © 0.19949 
K2SO. | 1.16860 | 0.06768 | 0.85570 ‘1.93232 
ROWS ee RCs a5 1.23150 | 6.09044 | 0.81201  —-1. 90986 
je | 0.83942 | 1.92398 | 1.19130 | 0.07602 
Be cee ee K........--.| 0.88015 | 1.91916 | 1.20460 0.08084 
eCOn 1.46710 | 0.16646 0.68161 ‘1.83354 
a oe 3.12520 0.49489 | 0.31997 1.50511 
1.85000 | 0.26717 0.54055 1.73283 
0.16092 | 1.20661 | 6.21430 0.79339 
0.28439 | 1.45391 | 3.51630 0.54609 
0.30686 1.48694 | 3.25800 0.51308 
0.19384 1.28745 | 5.15880 0. 71255 
i : 
1.95300 0.29070 | 0.51204 1.70930 
: 
: i 
1.29880 0.11855 | 0.79993 1 88645 
| 0.48083 «1.67147 | 2.13070 0.32833 
| J...) 172960 , 0.23796 | 0.57815 | 1.76204 
Silver, | ‘ | 
Ag= 107.88 
Ag on |AgNOs...... 1.57480 | 0.19723 0.63499 1.80277 
AGET is wee FP Agee) 0.57443 | 1.75924 | 1.74080 0.24076 
AaCl oes | Aga | 0.75261 | 1.87657 | 1.39870 0. 12343 
Bodiam, : | 
Ch ees: | Na.,.......) 0.64862 1.81109 | 1.54170 | 0.18801 
NaGi..[.1: | 1.64860 0.21712 6.60857 | 1.78288 
| NasO........ 0.87422 1.94162 | 1.14300 0.05838 
Coe Sea | NazCOs....... 2.40910 0.38186 = 0.41509 «161814 
Hibs ae ae. NasBiQz...... 0.81420 1.91073 | 1.22820 . 0.08927 
NazBO: | | 
10H2O0....., 1.54040 0.18763 | 0.64918 1.81287 
WAC. Nees Biseesess--) 0.30343 1.50487 | 2.54180 | 0.40513 
NasOOs 0.90661 1.95742 | 1.10300 0.04258 
NaliCOs 1.43700 | 0.15746 0.60589 1.84254 
a0... 0.53028 1.72451 | 1.88580 | 0.27549 
NarO0s...c0cc00- alr bce | 0.43306 1.63745 | 2.30440 0.36255 
NaHGOs.... 1.58500 0.2004 0.63090 1.79996 
NaOH...... 0.75486 1.87787 | 1.32470 0.12213 
NaHCOs......... Was fos 0.27379 1.43741 3.65250 0.56259 
Nahe. 0.36901 1.56704 | 2.71000 | 0.43296 
NasOise es MG tae 0.39378 | 1.51026 | 3.08850 | 0.48074 
NazOOi...... 0.746138 | 1.87281 | 1.34030 | 0.12719 
NaeCO2 i 
10H20....., 2.01420 0.30411 | 0.40646 1.69589 
NasO........) 0.43640 | 1.63989 | 2.29150 | 0.36011 
| i 
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i i 
A | Siar ation OR | REQUIRED A | B 
B REQUIRED qighietecliog Factor Logarithm Factor | | Logarithm 
ae ee ed ae {$$} vedi 0, Ra 
i i i i 
Sodium, / i i : 
Na=23.00 i i : i 
Piss yas eee Kanes t Nad. .cccns | 0.77482 | 1.88892 | 1.29140 0,11108 
Sik | NaeSOg.... | 1.77480 | 0.24903 0.86360 1, 75097 
phur, 
§$=32.07 
BSE, ins aces 3 ere 0.14604 1.16446 6.84760 0.83554 
| HeSOs 0.35166 1.54612 . 2.84370 0.45388 
| HeSO, 0.42020 1.62345 _ 2.37990 0.37655 
CS Ao 0.18738 . 1.18793 7.27900 | = 0.86207 
GME nan sete 0.27446 1.438848 3.64360 0.56152 
/8Os.......... 0.34300 1.53530 2.91540 , 0.46470 
x SEIN: Con cece 0.41155 1.61442 2.42980 = 0.38558 
in, 
Sn=119.0 : i i 
Mee RS sews ec Cl........ 1.69600 . 0.20808 § 0.62657 . 1.79697 
SnChHeO... 1.89880 0.27847 — 0.52666 1.72153 
: SnCk........: 2.19200 | 0.34083 0.45621 = 1.65917 
Sn... 1.13440 0.05478 0.88140 1.94522 
PSnOe neces! 1.26801 0.10343 . 0.78808 1.89657 
ROE. ys Petes ees see wane sic] 0.78868 | 1.89657 1.26881 0.10343 
/ SnCh.. 1.25780 0.09960 | 0.79506 =: 1.90040 
SnCl2H2O.. 1.49630 | 0.17504 0.66828 | 1.82496 
aes erga te 1.72740 . 0.28740 0.57890 | 1.76260 
soTH sg : 3 
| (NECI» 2.43600 0.88668 — 0.41051 1.61332 
anne $nO......... 0,89402 . 1.95185 1.11854 0.04865 
itanium, i ; : 
Ti=48.1 : : ; : 
on oP SARS nee i) BEC ree seine 0.60051 1.77852 = 1.66520 = 0.22148 
ungsten, i : i : 
eee i 
Phi s Wee cn fain oe 0.79310 , 1.89983 1.26090 0.10067 
Zn=65.37 | 
De eens WIRD ace gue 1.24470 6.09508 | 0.80338 1.90492 
ty ee ZnCOs potas 1.54070 6.18773 =—s«0. 84903) =s«1.81227 
ay ):\ So Cee 1.67490 0.22401 = 0.89702 «1.77599 
Zn80.7 120. . 3,58400 0.54826 - 0.28207 1.45174 
Zn2P2O7........-. Beers oie tad 6.42902 1.63249 2.33090 0.36752 
/ZnO........., 0.53402 1.72756 . 1.87260 0.27244 
AS eee TEs em SAE 0.67087 | 1.82664 | 49060 0.17336 
| ZnO......... | 0.83507 | 1.92172 | 1.19759 0.07328 
4 Cites Pits pias ARS ok arem 
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int af : i 
| | WEIGHT 
SPECIFIC GRAVITY, AIR = 1 al eran 
) ya eee Av 0° 760 
NAMB | FORMULA LF AE Hemicnnuanne BS MRS wi abet ELA 8 
WHIGHT nally 
i . Observed LEVEL, 
| | li LAT, r. 45° 
i 
Abetylene un [CeH: | ~—-26.016 (0.8088 0.92 1.1620 
Le seen eta a | 1) . | 1.9996 
Ammonia | NHs 17,034 0.5895 0.5963 0.7708 
ALSON aie a vewleinen reine 39.8 | 1.378 | 1.3778 1.7828 
Arsine, | AsHs 78.02% 2.606 2.605 | 3.485 
Bromine. as os. )< 6 shee | Bre 159.84 —§ 5.5249 5.524 (227.9°) 7.1426 
Butane.....--..9:. ++.) CaHio 58.08 2.0065 2.01 | 2.594 
Carbon dioxide....... / COs 44.00 § 1.5201 1.52032 1.9768 
Carbon Monoxide..... / co 28.00 0.9675 | G. 96735 1.2604 
Carbon Sayan . COS 60.07 2.0749 | 2.1046 2.6825 
Chlorine.. .., Ch 70.92 , 2.489 | 2.491 | 38.1666 
Cyanogen. Per SHEA ; CoNa 52.08 1.7993 1.8064 | 2.3261 
Bthene i065 5.3 eos | CaHe 30.048 1.63881 | 1.075 / 1.3421 
Ethylene.........--.., CaHe 98.032 0.9784 | 0.9852 | 1.2520 
Bluorine cu aken | Fe 38.0 | 1.313 1,26 | 1.697 
Helium .. ...| He 4.0 0.1382 0.1368 i 0.1787 
Hydrobromic acid..... HBr 80.928 . 2.7973 | 2.71 | 3.6163 
Hydrochloric acid..... HCI 36.468 1.2595 | 1.2686 1.6398 
Hydrofiuoric acid..... HF 20.008 0.691 0.7126 | 0.894 
Hydroiodic acid...... | BI 127.938 | 4.4172 | 4.3957 5.7106 
Fiydrogen.....c...05> Ha 2.016 0.06965 0.06953 0. 089873 
Hydrogen selenide....; H2Se 81.216 2.806 2.795 | 3.627 
Hydrogen sulphide... H2S 34.086 1.1773 1.1895 1.5230 
Hydrogen saierucindy . Hele 129.52 4.478 4.489 5.789 
Krypten.. INE OG 9 81.8 © 2.826 2.818 3.654 
Methane..............| CH 16.032 0.5539 0.5876 0.7160 
Neon tos tives sere Ne 20.00 0.691 | 0.674 0,893 
Nitric oxide.......... NO | 30.01 1.03878 — 1.0368 1.3402 
Nitrous oxide......-.- Ned 44.02 1.8229 . 1.5300 | 1.9777 
Nitrogen. ..........+. | Ne i 28.02 0.9701 | 0.96758 / 1.2507 
atmospheric ....... Ne-+-A ete 0.97209 | 1.25718 
Nitrogen dioxide...... NOg | 46.01 1.5906 1.60 (135°) 2.0583 
Nitrogen dioxide...... §204 92.02 . 3.1812 2.65 (26.7°} 4.1126 
Nitrosy] chloride.....; NOC! 65.47 | 2.2625 ae 2.925 
ORYBEN cance veso ne ne 2 32.00 1.1055 | 1.1055 : 1,4290 
Phosphine...........-| PH 34.024 1.175 | 1.214 : 1.520 
Propylene..........-- Cas F i 1.498 _ 1.8786 
Silicon fluoride....... SiFs ; 3.60 | 4.663 
Sulphur aan ..+-| BO? | 2.2641 | 2.9266 
Xenon.. Nn ees Dp. 4,422 5.717 
; H 
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HEATS OF FORMATION AND HEATS OF SOLUTION 


The unit is the large calorte = 1000 common calories. The negative 
sign signifies that heat is absorbed during the formation of the 


_ compound, 


coMPOUND “SYMBOL FORMATION| SOLUTION 
eam LE Og | —84.1? 
Water Naud 0000000000071] HO | [58.7 
AY AEP CHIL hc Ui lance hay ig ee seed 
Hydrogen dioxide.. UMC MGR ANTE & 2 8 aie: 55? 
Peyarochiotia aeid 00 se By 20.3 
Hydrobromic acid.......... EBs CU aga 19.9 
(gaseous Eanes, ) 
PV OTOC IE ROM | HI 6.1 19.2 
(solid iodine) | 
Hydrogen ie eae Sisto Ser ARAN ~=6=«#BBS Aya 4.6 
Sulphuric acid.. Ted = hot UME ae © 0 I IRR 
Ammonia.. . NH, 12.0. 8.4 
Nanci HNO; 41.9 | 7.2 
Nitrous oxide.. UV ey cute CENT Gay mm 18.0 

Mer ile ol iso as NO | 21.6. 
Nitrogen peroxide............ “| { NO. arr 
Nitrogen pentoxide.. . NeOs 13.1 
ROR OOTIC BELG ee oes | HPO, 302.9 2.7 
AAPOR CLOMIAG cy el Alu u il sy ct SOO 97.6 6.0 

(from pete a ele 

» Carbon monoxide. . een Ny on eG 29.0. 

Methane.. . OH, 22.4 
Sarbon tetrachloride... . CCL 21.6) 
Carbon bisulphide. . | CBs —19.0. 

- Hydrocyanic acid.. HCN | om 27 6 
Potassitim hydroxide. . KOH ) 108.2 | 13.3 
Potassium chloride............. | KCl | 104.3) — 3.1 
Potassium chlorate............. | KCIO; 95.9 | 
Potassium perchlorate........... KC1O, 113.1, —12.1 

- Potassium bromide............. i) 5 Br 95.1 — 5.1 
Potassium iodide...............| KI - | 80.1) — 5.1 
Potassium sulphate.............. KeSO, 344.6 — 6.4 
Potassium nitrate................ KNOs 119.5 | — 8.5 
Potassium sulphide............., K.S 101.2 10.0 
Potassium carbonate............ | K,COs 281.1, — 6.5 
Potassium permanganate......... KMnO, 195.0; —10.4 
Sodium hydroxide.............. NaOH 101.9 10.9 
sodium ehloride ju. eek. uo | NaCl 97 .6 1.2 
Sodiom bromide el Col. NaBr | 86.81 — 0.2 
Sodium sulphide...............+ | NaS elk Ra BSI 6 
Sodium hyposulphite LATA Soa | NaS.03" | 

| 5a | 265.2) —11.4 
Sodium sulphite.. SILO a gona nER | NaSO: 268.55 —11.1 
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Continued 
| savor |. OF 
COMPOUND ceca | eurer,| ear or 
Sodium sulphate... eee ies) | 328.8 , 0.2 
Nocdiume nitrate 0c ae, | 111.3 | —6.0 
Sodium carbonate.............. | NasCO; | 272.6 5.60 
Ammonium chloride............ | NEHLCI | 75.8 | —4.0 
Ammonium sulphate........... (NH4)2SO, 282.2 —2.6 
Ammonium nitrate........... ...NHJNO;, | 88.0. —6§.2 
Caleium hydroxide. . wad co tne Ga OE ts 215.0 3.0 
Calonim Oxid@ ako ois. CaO 131.0 | (Heat of 
: hydration 
Ta | = 15.5) 
Calcium chloride............... 2aCle 170.0 17.4 
Calcium carbonate.............. CaCO; | 270.0 | 
Magnesium pad epee  ihioe teen | Mg(OH): | 217.3 
Magnesium sulphate... tes | MgSO, 502.0 20.3 
Aluminum hydroxide. . Meta Oi aCe ae | AIYOH)s — 297.0 | 
Manganese hydroxide........... Mn(OH),. 163.0 | 
Ferrous hydroxide.............., Fe(OH)2 | 1386.7 | 
Ferrous chloride. 1.0.2. = +... | FeCl | 82.0 17.9 
Ferrous sulphate................ FeSOw aq | 235.6 
Ferrie hydroxide: 4.55004 20s Fe(OH); 198.0 
Ferric chloride............ Pleet FeCl; 96.1 63.3 
Cobalt hydroxide 12.00. --...5.. Co(OH). 131.8 
Cobalt. chioridevs.7..2) 5-5 -ss-) 2 CoC, 76.5 18.3 
Nickel hydroxide xa. G2) osu, 3 | Ni(OH)2 129.2 
Nickel chloride. ..........+-....| NiCls 74.5 | 19.2 
Fike Oxide eo ee eee eal 85.8 | 
Zine chioride......... ROUSE RA ZnCl, 97.0 | 15.6 
Zinc sulphide.. hye Tanta 8) a ee 
Zine sulphate, «oo eseees see ZnSO, | 230.0751 1825 
Cadmium hydroxide.. . Cd(OH)2 134.1 
Cadmium chloride.............. | CdCh, 93 .2 3.0 
COPTIC OIG ie. ager fan ee | Cud 37:2 
CUpTig ChiOMde- re ees re CuCl, 51.6 1iG4 
Cupric sulphate................| CuSO, 182.6 15.8 
Cuprie nitrate. cence eee Cu(NOs3)2° 
a $2.3 
Cuprous Oxide. een vee. ee Cu, 40.8 
Cuprous chloride............... CusCl 65.7 | 
Mercurous oxide................| Hg,O Pp lee ale 
Mercurous chloride............. HeeCl. 62.6 | 
Moreurie oxides. eu). soe He 20.7 
Mercuric chloride...............- | HgCl 53.2 — 3.3 
Potassium amalgam............. | KHer 34.0 
SOdmIM SMAlPAMI |. oa ak | NaHge 21.1 
DLVEl OXIGG!, Sani ie eee | AgeO 5.9 
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BASICITY OF ACIDS WITH VARIOUS INDICATORS 
ACCORDING TO R. T. THOMPSON 


The numbers indicate in each case the number of molecules of a 
univalent base, such as caustic soda, which will have combined with 
one molecule of the acid when the solution reacts neutral to the 
indicator given. Thompson divided indicators into three classes. 
Methyl orange is typical of the first class which also includes lac- 
motd, dimethyl amidobenzene, cochineal, todeosine and congo red. 
Phenolphthalein is typical of the second class which includes tur- 
meric, curcuma and flavescon. Litmus is typical of the third 


class, which includes rosolic acid, phenacetolin, fluorescein, gal- 
lein, filles oe oan 


ove | vermis fe Cold Boiling Cold aie 
Suiphuric....... . HsOn 22 3 es i 2 
Hydrochloric..... HCl Ce Se ee a gems 
PEER OO Sou 5 ‘ HNO; Mie 5s RS OSG ies RE res tal ae | 
Thiosulphuric.... H.S.O3 Bree en) tee, ee sc 8 
ACAPDOTIG. » 5 -- es! i 2CO; PO aye s0 ie 
dilute 
Sulphurous.. | H,80; lee : | 2 
aa ae ar as: | oO. bP 
situ 
TE MERE ee AsO, 9 1 ai 
Arsenous........ uy H3;AsO; =O | Peet 0 
Nitrous.......... | HNO; i 1 1 
Se ee eae —#HASIO, 0 ae 0 
Boric...........-| HsBOs 0 | : 
Chromic eS US ~H.CrO, mee ae. 2 
Oxalic.... ; H.C.04 2 PE Dp’. Oe: 
Acetic... HC,H3;02. | ek “1 nearly| 
Butyric Be a ecrey et HCHO, | ae: 'L nearly 
Succinic.......... H.C,H.O.4 | 2 2 nearly | 
DSCtie.. . 60042. | HCsH;O; | 1 1 | 
Tartaric ........ HC HO.6 | 2 | 2 
Cine. Rat Ce atebes S Vie sHsOs | Be 
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wo, 9 


0000 | 0043 
0414 | 0453 | 
0792 | 0828 | 


1139 1173 | 


0086 0128 
0492 0531 
0864 0899 
1206 | 1239 


Pijlid 


Pistsiitin aasanaisnnnnnannnnny panos 


aie 


Logarithms of numbers from 1 to 1000 


0170 
0569 
0934 
1271 


0212 | 


1761. 
2041 | 
2304 | 
2009 
2788 


, 3010 | 
3222 | 
22| 3424 | 
23 3617 | 
24 3802 | 


| 
25 | 3979 | 
| 


28 4150 | 


4314 


| 5065 


1461 | 1492 | 1523 | 


1790 | es 
2068 | 2095 | 


| 2330 | 2355 
| 2577 | 2601 


2380 
| 2625 


2810 | 2833 


3032 3054. 
3243 3263 | 
(3444 3464 
3636 | 3655. 
| 3820 | 3838 


aoa) | 4014 | 


| 4166 | 4183 
4330 | 4345. 


4639 | ae 


4786 | | 4800 | 
4928 | 4942. 


5198 | Beil) 6 
5328 | 5340 


5453 | 5465 


| 5675 | 5587 


5694 | 5705 
5809 | 5821 
5922 5933 | 


i 


4200 
| 4487 | | 4502 | 4518 


i 
i 
3 


5079 | ier 


| 
| 
| 


6031 6042 | 


6138 | 


6149 
| 6243 | 6253, 
| 6345 | 6355 | 
| 6444 | 6454 | 


2 6542 | 6551 | 6561 
| 6637 | 6646 6656 


1553 


1847 
2122 


1584 


2148 
2405 
| 2648 
| 2878 


3075 3096 
3284 3304 
8483 | 3502 
3674 | 3692 
3856 3874 


4031 4048 
4216 
4378 
4533 
4683 


4829 
4969 
5105 

224 | 5237 
5353 5366 


5478 | 5490 
5099 5611 
5717 | 5729 
5832 | 5843 
5944 | 5955 


6053 | 6064 
6160 | 6170 
6263 6274 
6365 | 6375 
6464 6474 


| 6571 
6665 


2856 


4362 
4669 


4814 
4955 


6730 6739 6749 | 6758 
6821 | 6830 | 6839 | 6848 
6911 | 6920 


6928 | 6937 


1875 | 


5 


6 


7 


ee 


0607 


2672 
2900 


3118. 


3324 
3522 
3711 
3892 
4065 


4232 
4393 


0253. 


0645 -— 
0969 
1303 | 
1614 


1903 
2175 | 
2430 _ 


— 4082 


1004 
1335 | 
1644 | 


1931 | 
9201 
QAB5 
2605 
2923 © 


3139 
3345 | 
3541 
3729. 
3909 


4249 


4409 


4548 © 


4698 


4843 
4983 


4718 


| 4857 
4997 


H 


5119 | 
| 5263 | 
5378 


5200 


5502 | 


z 
i 
z 
H 


5623 | 
5740 | 
5855 


5966 


6075 
6180 
6284 
6385 
6484. 


6580 | 
6675 | 
6776 | 


6767 


i 


4564 


5132 | 
5391 


5515 
5635 
5752 
5866 | 
5977 


6085 
6191 | 
6294 | 
6395 


6403, : 


6590. 
6684. 


6857 6866 | 
6946 6955 6964 


{ORL ECLA PR TARR 


0682 


0294 | 


1038 | 
1367 | 


1673 | 17 


1959 


3365 


3927 


4099 


4265 
4425 
4579 
4728 


4871 
+—=5OlI 


5145 
5276 
5403 
5527 
5647 
5768 
5877 
5988 


6096 


6599 | 


609 
6693 6702 
| 6785 | 670 | 


6875 


| 2227 | 
2480 
2718 
2045 


3160 | 
| 3385 


— 2504 


| 3560_ 
3747 | 
| 3045 


oa rama 


0334. | 0374 
0719 | 0755 
1072 | 1106 
1399 | 1430 
03 | 1732 


1987 | 2014 
2253 | 2279 
2529 
2765 
2989 


3201 
3404 
3598 
3784 
3962 


2142 
2967 


3181 


3579 
3766 


“4116 | 4133 


on 


| 4440 


4281 | 4298 
4456 
4594 | 4609 
4742 4757 


4986 | 4 

5024 “5038 
5159 | 5172 
5289 5302 
5416 | 5428 


5530 5551 
5658 | 5670 
5775 5786 
5888 5899 
5999 6010 


6107 | 6117 
6212 | 6222 
6314 | 6325 
6415 
6513 


6972 
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A FOUR PLACE POGART CHM TABLE.—Continued 


i) 


52 | 7160 | 
7243 
| 7324 | 


55) 7404 
56 | 7482 
57 | 7559 
= 7634 
59 7709 | 


7782 | 
7853 
7924 
7993 
8062 


8129 
8195 
8261 
8325 
8388 


$451 


8976 | 


80 , 9031 | 
fl 9085 
82 | 9138 | 
83 9191 | 
84 | 9243 | 


85 9294 
86 | 9345 
87 | 9305 
H 0445 
89 | 9404 | 


0} 6990 | 6998 
7076 | 7084 


ae ae 


ronseraaee wo Bosna 


7168 | 
Be 
7332 


ag 7419 | 


=] 
S 
ice] 


7490 
7566 
7642 

7716 


“7739 
_ 7860 
7931 

/ 8000 

/ 8069 | 


| 8136 
8202 8209 
8267 | 8274 
8331 | 8338 
| 8395 8401 


“3457. | 8463 
4519 8525 
8579 8585 
8639 | 8645 
8698 | 8704 


| 8756 | 8762 
8814 | 8820 
887] | 8876 
| 8927 | 8932 
| 8982 | / 8987 


| 9036 | | 9042 
9090 | 9096 
9143 9149 
(9196 9201 
| 9248 | 9253 


9299 | 9304 
| 9350 | | 9355 


9400 | 9405 | 9410 | 
9455 | 9460 
| 9499 | 9504 | 9509 


9450 | 


(7348 


9047 


| 7505 | 


7016 "7024 
7101 7110 
7185 | 7193 
7267 | 7275 
7356 


7435 
7518 
7589 


| 7427 | 


7582 
7657 7664 
7731 | 7738 


7803 7810 
7875 7882 
7945 | 7952 
8014 , 8021 
8082 | 8089 


8149 | 8156 
8215 | $222 
8280 | $287 
8344 | $351 
8407 | 8414 


8470 8476 
8531 | $537 
8591 | 8597 
8651 | 8657 
8710 | 8716 


8768 8774 
8825 8831 
8882 8887 
8938 8943 
8993 | 8998 


9053 
9106 
9159 
9212 
9263 


9315 
9365 
9415 
9465 
9513 


£ 
' 
9101 
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5 [ eae 
7042 7050 | 
7126 | 7135 
7210 | 7218 
7284 7292 | 7300 
7364 | 7372 | 7380 


7443 © “7451 | | 7459 


7033 | 
7118 | 
7202 | 


7745 7752 | 7760 


7818 | +7825 | | 7832 
7889 7896 | 7903 
7959 7966 | 7973 
8028 8035 | 8041 
8096 8102 8109 


8162 | 8169 | 8176 
8298 8235 | 8241 
8293 8299 8306 
8357 | 8363 | 8370 
8420 | | (8426 8432 


8482 | 8488 | 8494 
8543 8549 | 8555 
8603 | 8609 | 8615 
8663 8669 8 


9063 
| 9117 | 
| 9170 | 9175 
9222 | 9227 
9274. 9279 | 


9325 | | 9330 | 


og 
< 
es 


| 9523 


3 


7520 7528 | 7536 | 
7597 7604 | 7612 | 
7672 7679 | 7686 | 


Seon NS NSO nnnnnmane anne nas eA ASSES 


| 
| 


Ta ee a ca emmeamee eae 


Ara ae 


SS SELLN I ph IIRL sists STRAT om cesernerenssoaporesesssneenen 


_ 7067 
7152 
7235 


7059 | 
7143 | 
7226 
7308 7316 
7388 | 7396 


7466 7474 
7543 7551 
7619 7627 
7694 7701 
7767 | 7774 


7839 | 7846 
7910 | 7917 
7980 | 7987 
8048 | 8055 
8116 8122 


8182 8189 
8248 8254 
8312 8319 
8376 | 8382 
8439 | 


8500 | 8506 
8561 8567 
8621 8627 
8681 8686 
8739 | 8745 


8797 | 8802 
8854 | 8859 
8910 | 8915 
8965 8971 
9020 9025 


| 9074 
9128 
9180 | 


9138 
9186 
9232 9238 
9284 9289 


| 9335 | 9340 


| 9875 | 9380 | 9385 | 9390 
9425 | 9430 | 9435 | 9440 
9479 | 9484 
9528 | 9533 | 9538 
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{ 


sofa dae 


a ee 


91 9590 | 9595 | 9600 ee 9609 | 9614 | 9619 9624 9628 9633 
92 9638 | 9643 | 9647 9652 9657 | 9661 | 9666 9671 | 9675 | 9680 
93 | 9685 | 9689 | 9604 9699 9703 | 9708 | 9713 9717 | 9722 9727 
oe 9731 | 9736. | 9741 | 9745 9750 | 9754 | 9759 9763 | 9768 | 9773 


05, 9777 | 9782 "0735 “791 9795 | 9800 | 9805 9809 | 9814 | 9818 
| 9823 9827 | 9832 9836 9841 | 9845 | 9850 9854 | 9859 | 9863 
| 9868 9872 | 9877 (9881 9886 | 9890 | 9894 9899 | 9903 | 9908 
| 9912 | 9917 9921 9926 9930 | 9934 | 9939 9943 | 9948 | 9952 
09 | 9956 | 9961 | 9955 | 9969 | 9974 | 9978 | 9983 | 9987 | 9991 | 9995 


90 | 9542 | 9547 | 9552 | 9567 9562 | 9566 | 9571 | 9576 9581 | 9586 
| 
| 


| 
a 


ee AND PROPER CONCENTRATION OF 
LABORATORY REAGENTS FOR GENERAL USE 


Dilute Acids of 5N Strength.—Sulphurie acid, 5N. One volume 
strong acid to 6 volumes water. 

Nitrie acid, SN. One volume strong acid to 2 volumes water. 

Hydrochloric 2 acid, 5N. Five volumes strong acid to 8 volumes - 
water. 

Acetic acid, 5N. One volume strong acid to 24 volumes water. 

Dilute Bases of §N Strength—Potassium hydroxide, 5N. 280 
grams per liter of solution with water. 

Sodium hydroxide, 5N. 200 grams per liter of solution with 
water. 

Ammonium hydroxide, 5N. One volume strong ammonia (sp. gr. 
90) to 2 vol. water. 

Other Reagents of 5N Strength.--Ammonium sulphide, 5N. 600 ec. 
5N ammonium hydroxide is saturated with hydrogen sulphide. 
Dilute to one liter with 5N ammonium hydroxide. 

Sodium sulphide, 5N. Dissolve 200 grams sodium hydroxide in 
800 cc. water. Saturate 400 cc. of this solution with hydrogen 
sulphide. ‘Add the remaining 400 ce. of sodium hydroxide and 
dilute the whole to one liter. 

Ammonium chloride, 5N. 267.5 grams per liter of solution with 
water. 

Ammonium carbonate, 5N. 200 grams solid salt dissolved in 350 
ec. 5N ammonium hydroxide and dilute with water to 1 liter. 

Ammonium acetate 5N. Dilute 300 cc. strong acetic acid with © 
ren ce. water and neutralize with strong ammonia. Dilute to 1 

iter. 

Reagents of N Strength.—Sodium acetate, 136.14 grams per liter 
with water. 

Sodium phosphate, 119.45 grams per liter with water. 

Calcium chloride, 109.51 grams per liter with water. 

Magnesium sulphate, 123.28 grams per liter with water. 

Barium chloride, 122.17 grams per liter with water. 
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Ferric chloride, 54.11 grams per liter with water and add suffi- 
cient HCI to keep in solution. 

Potassium ferrocyanide, 105.72 grams per liter with water. 

‘Lead acetate, 189.51 grams per liter with water. 

Stannous chloride, 112.72 grams of the solid salt plus 200 ce. 
5N HCl diluted to one liter with water. Add metallic tin to the 
solution in the bottle to keep it from oxidizing. 

Mercurous nitrate, 262.34 grams per liter with water. Add 
sufficient nitric acid to keep solution clear and put metallic mer- 
cury in the bottle to prevent oxidization. 

Cobalt nitrate, 145 grams per liter with water. 

Reagents of N/2 Strength—Ammonium oxalate, 35.5 grams per 
liter with water. 

Mercuric chloride, 67.8 grams per liter with water. 

Zinc sulphate, 71.9 grams per liter with water. 

Manganese sulphate, 55.78 grams per liter with water. 

Nickel sulphate, 70.22 grams per liter with water. 

Cadmium sulphate, 64.05 grams per liter with water. 

Copper sulphate, 62.4 grams per liter with water. 

Miscellaneous Reagents.—Aqua regia, mix 1 part HNO; with 
three parts of concentrated HCl. 

Silver nitrate N/10, 17 grams per liter with water. 

Magnesia mixture N, dissolve 68 grams crystallized MgCl, and 
165 grams NH,Cl in 300 ce. water. Add 300 ec. 5N ammonium 
hydroxide and dilute to one liter. 

Molybdate solution, dissolve 60 grams molybdie oxide (MoO;) 
in 440 ce. of water and 60 cc. strong ammonia (sp. gr. 90). Pour 
into 500 ce. of cold nitric acid which has been diluted 250 ec. con- 
centrated acid to 250 ce. water. Let stand in a warm place sev~- 
eral days. Decant or filter before using. 

Phenolsulphonic acid, dissolve 150 grams of phenol in 600 grams 
of concentrated sulphuric acid. 

Yellow ammonium sulphide, 50 to 75 grams of sulphur toa liter 
of colorless ammonium sulphide. 

Ferrous sulphate, dissolve 200 grams FeSO,.7H.O in a liter of 
water. Place scraps of iron in the solution and add a few drops 
of H.SO, from time to time. 
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MOLECULAR AND ATOMIC WEIGHTS AND THEIR 
LOGARITHMS 


| FORMULA WEIGHT | FORMULA WEIGHT 


Ge a To Pp am 
ahsnaees rithm Number | rithm 
Ag... 107.88 | 2.03304, CaCOs.............. | 100.09 . 2.00039 
Agree TAL ia 187.80 | 2.27370 BE) ecm 78.09 1.89260 
Pee ERS ae 143.34 | 9.15687 | Ca(NOs)e........-.- 164.11 2.21514 
Agl. 934,804 2.370701 CAO nuuveun: 56.09 1.74889 
AENGU yancec 169.89 | 2.23017 | CaOCh............ 127.00 | 2.10380 
Ag see 931.76 | 2.36504 | Ca(OH)s...........- 74.116 1.86992 
AgePO ls cpa deus 418.64 | 2.62184) Cas(POas........... 310.27 2.49174 
RE eae) ewe LST AO 1° 1 aBaOT iy Ces ee PO te 72.16 1.85830 
AICI, veut, 480,48 | 2119549) CaSOe. 01... | 186.16 2.18405 
ALK(SO_)212H0.... 474.53 2.67627 | CaSOQW@H20!........ 172.19 | 2.23601 
AINH4(SOu)s.... AT 8 0 116.39 2.06592 
: ; 40 | 2.05077 
(82. -:2..26316 
534, 83 2.34110 
82395 40 | 2.93654 
1.87506 Ga iNOnis gee | 236.42 2.37369 
2.25859 | CA(NOs)24Ei0...... 308.48 2.48922 
2.29667 | .... 128.40 | 2.10857 
2.36173 | Ge ee 144.46 2.15978 
SOSL | BORG died nee | 208.47 — 2.31905 
2.49185 | Qe... veeeeee, 140,95 | 2.14601 
2.29491 sesevest 58.97 | 1.77068 
2.48297 | Coie HsO. As | 238.00 2.37658 
2.53098 Co(NQs}:6H20...... 291.09 2.46402 
1.04139 | Co(NOa)s(KNOs)s.., 452.33 2.65536 
1.610) “eG es 74.97 1.87489 
2.13789 | CosOu... | 240.91 2.38186 
_81867 | CoSQs.. | 155.04 1.90440 
2.38796 | CoS8O.7H20 ..| 281.15 | 2.44804 
2.29528 Cr... ..| 82.10 | 1.71584 
2.40393 Cros... | 152.20 | 2.18241 
BA07T80 Cle ule | 100.10 2.00043 
2.18574 | CrOs. . 116.10 2.06483 
2.23398 | CreOr.............-. 216.20 2.33486 
2.99901 | FeSQsu7H20.......... 278.03 2.44409 
2.36814 | FF vice (NH1)2S0¢ i 
2.31806 HaO............., 392.17 | 2.50348 
2.68495 | Fe:(SOus............ 399.91 2.60196 
2.66852 | H.....cecccsneeeees, 1,008) 0.00348 
2.41407 | Ha... 2.016 0.30449 
2.45639 | HaAsOs........... 126.024 2.10046 
2.70945 | HsAsO« 142.02 2.15235 
1.90266 | HsBOs 62.024 1.79256 
1.07918 | ee PENNA, 80.93 1.90811 
1.20498 | HaCxOa.........-- 90.016 1.95432 
1.41524 HCOOO 126.05 2.10054 
1.44765 | H.CeHs0» 60.032 1.77838 
1.477781] H.CsHsOs — 90.05 © 1.95447 
1.89937 | T.CsHiOs | 150.05 — 2.17623 
1.41514 | Hy.CsHsO7 192.06 2.28345 
1.76403 HCL... . 86.47 | 1.86194 
VAeTI8 | OO ee ae 84.47 1.92670 
1.64345 | HGN.... wove, 27,02 | 1.43169 
LBS161 1h) CO ies | 45.008 1.65329 
1.60304 | HF... 20.008 1.30121 
1 SOGAO EES Oak eto 127.93 
904659 eons 39.10 1.89218 
2.34066 Ke, 78.20 | 1.89321 


64 


HANDBOOK OF CHEMISTRY AND PHYSICS 


MOLECULAR AND ATOMIC WEIGHTS AND THEIR 
LOGARITHMS-—Con. 


| FORMULA WEIGHT | | FORMULA WEIGHT 
Loga- 


| Loga- 
i 


i Number rithm 


rithm 


Aabbticnsenee a PALA OLEROO RRR EOOBEAAEOSEIOIBES came 


KAI(SO.)212720... 474.53 | 2.67627 | MnSOdH:0 eet 2.34842 
1 NS ae «119.02 | 2.07562 | MnSO.7H20 fea ans | O77.11 | 2.442 
Fh 926,93 | 2.35455 | Mo......:.c...00e00) 96.00 | 1.99227 
CC ie eae T2BG | TL STBBL I MoOe a u.e ee! | 144.00 | 2.15836 
BO Subsea) 122.56 | 2.08833 | MoBs..............- = 192.21 | 2.98377 
KCI... 138.56 | 9.14164) N..........c0ccccee) 14,01 | 1.14644 
KCN.... 85.11 | 1.81365 N: Bele. Shy tam iene 28.02 | 1.44747 
Be i OES? TOTES Ny. ed ok ec 17.03 | 1.23121 
eB an Oe | 138.20. | 2.14051 | NHiAl(GO,si2th0. 453.47 | 2.65655 
OO cas Ue ews | 194.30 2.28847 | «Br. «97.96 | 1.99109 
(es 0 eee 294.40 2, 46804 | NE ic 53.50 | 1.72835 
KCr(SOi)212H20... 499.53 2.69857 (NH4joC20.2H20... 160.11 | 2.20442 
KsFe(CN)s.......... 829.21 2.51747. N Hae (S0,)s12H20 482.22 | 2.68325 
KuFe(CN)s......... 368.34 2.56625 (NHi)zFe(SO«)s 
KsFe(CN)s3H20.... 422.36 — CONCH... cee ue eas] 808.17. | 2, BBB 
KHCHaOs....... 188.14 2.27448 soe faith —§-196.08 | 2.20244 
RECOM) ice: 100.11 2.00047) NHsNOg........... 80.05 | 1.90336 
KHSO: 136.18 | 2.13411 | NHNaHPOddTH0. 209.11 | 2.32037 
Fak ewes) 16808) 2:29016 |) NAD .. 35.05 | 1.54469 
1 ae 214.02 2.33045 | (NH)sPOnd2NL00s, . 1877.13 | 3.27349 
KMnO.... 158.03 2.19874 (NHePtCls........ 443.84 | 2.64723 
KeMnO........++: 197.138  2,29476 | (NHa)2804...00000 55 132.15 2.12106 
ENG: fi ae rere 85.13 1.93008  NEWCNS........ . 76,12 | 1.88150 
MOL ikak FOLAE 79008 ND ao can els 44.02 | 1.64365 
KNaCdiOs.-.... 210,15 | 9.38250) NO) wicca cee 30.01 1.47727 
4 1 eee 94.20 | 1.97405 || NOz..,.......55 46.01 1.66285 
KOH. 86.11 | 1.74904 | NiOs........... 76.02 1.88093 
KePtCle........ 485.96 2.68660 NOs...........-. 62.01 | 1.79246 
a ae 110.27 | 9.04256) Nubs.........-.. 108.02 | 2.03350 
Ka8O¢........00+- 74 970 VR SALOON cel wens wean - 93.00 | 1.36173 
KSbOCsH.06hH20. 332.34 = 2.52158 = NaeBsOr.......--..- | 202.00 | 2.30535 
Fe a SAT Aaa 7.00 0.84510 | NagBiOr10H20.. | 882.16 | 2.58225 
Pe Mace 4 42.46 1.62798 Nabe POU 102.92 | 2.01250 
TACO ccs 15 74.00 1.86923 NaCeHsOs.......... 82.02 1.91392 
Aoki aaa 30.00 1.47712 Nacatls03hit0.. 136.07 2.1337¢ 
PLLC SNe eee | 94.36 | 1.38896 NaCl............... 58.46 | 1.78685 
MesAsr0.. .... 210.64 2.49296 NaCN...... Rr iabee «40.01 | 1.69028 
REGIE. ci saree. ta | 184.16 § 2.26519 NasCOs.........6.. «106.00 2.02531 
MgBridiivO ec eee | 202.26 2.46577 NasCOsl0H.0...... 286.16 | 2.45861 
ioe IRE een | 95.94 1.97882  NaHCOy........... 84.01 | 1.92432 
MeClb 0 Pe a | 203.34 2.30823 NasHfPOs............ 142.01 | 2.15231 
we eco aiy | eee et) eee «149.92 2.17586 
1.92503 NaNH.HPOdH.0. 209.11 | 2.32037 
| 2.88908, NaNOs..........06 69.01 1.83891 
| 1.60552 | NANOe Gil \sccs 85.01 | 1.92947 
TT BSATELY NRO. io ecua nuevas «$2.00 | 1.79239 
| 2.08059 NazOz....s...eseees 78.00 | 1.89209 
| 2.80182 | NaOH............... 40.01 | 1.60215 
DG NBSPOL veoncsee tae «164.00 2.21484 
| 2.06048 | NasS.......-.6..40. 78.07 | 1,89248 
| 2.90647 NasSOs.,............ 126.07 | 2.10064 
| 1.85083 NasSQs7H20......,.. 252.18 | 2.40171 
| 1.93817, NaeS20g5120....... 248.22 | 239483 
| 2.19898 | NasSOu.......-..... | 142.07 | 2.15250 
| 2.35944 = NaeSOsd0H20....... | $22.23 | 2.50817 
| 2.453810; Ni. Viseves) 88.68 | ° 9.76849 
| 1.93952 | NiCL6HLO......... 237.68 | 2.37603 
2.17898 NODA | 2.46359 
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Pace absentee crangi“tas Senet 


FORMULA 


FORMULA WEIGHT 


H ei 
eee 


re a 


i ee 


a a Ce ee 2 


Cena eh FeX He eeexaoe 


Pb 
bck gi ian 0 


© 


HOOsPb Otis. | 


Sraneawns sa eee 


ee ee ee 


ee ee ee es | 


Hee en ur nner ve wanee 


8.00 


/ 
bnew hd 
| 


| 
H 
i 
i 
4 
H 


: 


Loga- |, 
. ‘rithm 


i | FORMULA WEIGH? 


1.87320 SbCls 

2.18963 || SbeOs 

2.41971 | Sb2Os 

2.44849 || SbOC 
1.20412 | SbOKC i106} 20 
1.50515 | SbeSs 
1.68124 | SbeSs ; 
1 230081 BE se le 
1.49136 SIF. : 
1.79239 SiOz | 
2.13783 i Si(OBH)2... 0.000006 i 
2 BIRO |) Gh rau aetea un 
2.15229 | SnCle 
2.31618 SnCl:2H:0. 
2.57887 | SnCls. i 
2.44407 | SnO 
2.42667 | SnOz 
2.8948 | SnS 
S.9004) 11 BEL Leanne ee arate i 
2.66365 || SrGls..........0.6.. 
2.51999 SrCk6H.0 | 
2.34850 || SrCOg.....1+.0<ss0 
2.37858 | Sr(NOs)s-.....-...5, 
2.83888 | SrBO1..........0066. 
2.87871 Zn... ay 
2.48169  ZnCh. aie 
2.29003 | ZnCOs..........0--. | 
Ba DAO. eae 
1.50610 ZneP2O7............. | 
1.80608 | ZnS... ....ceee ees: 
1.90347 | ZnSO...............) 
2.07900 | ZnSOQw7HeO........., 
2. 35522 
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VALUE OF NORMAL SOLUTIONS OF OXIDIZING 
AND REDUCING AGENTS 


AA AA OMAR ARIPO RER EPROM ERO EAR Epcot SEE SEES E DES ISEEOISESLEBLESSEEEE OTIC ERIE EES TOLLE LAC ILILE DEED EC eC AATEC LATS 


i 1 cc. OF NORMAL 
SUBSTANCE TITRATED _aTomic or | SOLUTION 18 EQUAL TO 
MOLECULAR | GRAMS 
bawee & a 
Nare Formula i Number er |Login 
Peroni oxalaté,| | QiH0:0.04 r 124.144 | 0.06272 2.79741 
ADUMONY.- 6.5.5 <+. | 120.20 | 0.06010 2.77887 
Arsenic. iy 75.00 | 0.0375 2 2.57403 
Arsenous acid....... H;AsO; 126.024 0.06301 | 579942 
RICE heer uicays AssO3 198.00 0.0495 2.69461 
Sulphide Jd faa Me AsoS3 246.18 0.06154 2.78920 
Barium peroxide... BaQOz | 169.40 | 0.0847 | | 2.92788 
Peroxide.........., BaQz.8H,0 318.58 | 0.15676 1.19524 
Thiosulphate..... BaS.03.H:0 267.54 | 0.26754 1.42739 
Bleaching powder ..| CaOCi, 127.00 0.0685 2.80277 
BOMine Ve tS Br | 79.96 | 0.07996 2.90287 
SES Coa gegen Ca 40.10 | 0.02005 2.30211 
Carbonate . CaCO; /100.10 0.05005 2.69940 
Uo GP PAS ee 20 | 66.10 0.02805 | 2.44798 
COM Os bs ad | Cl 35.45 0.03545 2.54962 
Chromic anhydride. CrOs | 100.10 | 0.03337 2.52336 
MUGS Ek six coo as CroO3 | 162.20 | 0.02587 2.40432 
BODIE eae + soles Cu 63.60 0.0636 | 2.80846 
7 Gud | 79.60 0.0796 2.90091 
Sulphate ......... CuSQ, _ | 159.66 0.15966 1.20319 
Sulphate......... | CuSO04.5H,0 249.74 0.24974 1.39749 
Ferric oxide........ e203 159.80 0.0799 2.90255 
Ferrous oxide...... FeO | 1.90 0.0719 | 2.85673 
Sulphate.......... | FeSO,.7H,0 278.072 0. ae Cot 1.44415 
Ammonium sul- | 
Halos hoses | FeSO.(NHa4)2 | 
$0,.6H20 892.26 © 0.39226 | iL 59358 
Hydrogen peroxide.) H.0, | 84.016 0.1701 | 2.23065 
Hydrogen sulphide. H.S - 34.076 0.01704 | 2.23142 
PR UST elena ee \I | 126.97 (0. 12697 | 1.10370 
Rite tee lee docs ae Fe 55.90 | 0.0559 | 2.74741 
Lead peroxide...... PbO 238.90 0.11945 | 1.07719 
Manganese peroxide MnO, | 87.00 | | 0.0435 | 2.63849 
Nitrous acid........ NOe | 47.048 0.04705 2.67254 
Oxalic acid......... | H,C204 | 90.016 | 0.04501 | 2.65329 
Oxalic acid......... H,C.04.2H,0 | 126.048 | 0. ee | 3.79951 
Potassium acid 
Ee ule otd a's ‘ KH(1Os3)2 390.098 0.03250 | 3. 51199 
Chlorate.......... KCIOs | 122.60 | 002043 2.31033 
Chromate......... K2CrO« | 194.40 | 0.0648 2.81158 
Dichromate...... K2Cr207 | 294.50 0.04908 2.69093 
VTS es ae oe Liereae 368.74 0.36874 1.56672 


# a 


neeccineinmnmertt snspanenashtepaportoectysninodnnete kpeehere nes ntts titeisthitt 
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Gantt! | seeiwehs et a i a hee: 


i “1c. OF NORMAL 
SUBSTANCE TITRATED | aromicor | 2OLUTIONIS EQUAL TO 
Mask PRU ANan io AaMecOn MACNN Meat eR Teh patito 
| Wren. 
Name Formula : Number | Logarithm 
Potassium | 
Ferrocyanide cyst.| KaFe(CN).. | ie 49 
7 3H, 422.79 | 0.4228 | 1.62613 
Lodater nay: ees KIO; 214.12 | 0.03569 | 2.55251 
INTELICOS cums ee | KNO, | 85.19 | 0.08519 | 2.93039 
Perchlorate....... | KCIO, | 188.60 | 0.01733 | 2.23868 
Permanganate..... KMn0O, 158.15 | 0.03163 | 2.50010 
Tetroxalate....... Peaeteaben 
H,0 | 254.21 | 0.06355 2.80314 
Sodium chsrato N aClOs | 122.50 | 0.02042 | 2.30999 
Ferrocyanide..... NaFe(CN), 304. 34 | 0.03434 | 1.48336 
Thiosulphate..... NaeS203.5H:20 | | 248. 30 0.24830 | 1.39498 
Stannous Chloride. ./ SnCl, | 189.90 | 0.09495 | 2.97749 
Stannous.........:. | SnCl,.2H.O0 | 225 .932 | 0.11297 | |. Tras 
77452 


Ting ea nee Sn | 119.00 | 0.0595 
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i aroure GR: saiB NEUTRALIEED 
SUBSTANCE FORMULA mote. __ NORMAL acta, ete 
| ULAR : Loge- | a 
/ WHIGHT Number | yin | 
Acetic acid ....... “ Shs es 032. 0. 05803 2.76367 | P. 
PAG TIOTB. 02 a4 5s | eas | 17.064 0.01708 | 2.23208 M.,L. 
Hydroxide ..... NILOH elie | 35.08 0.03508 2.54506 M.,L. 
Barium 
Yarbonate ..... BeCOrl 197.40 | 0.09870 | 2.99432 M. 
Hydroxide ..... Ba(OH). 171.416 0.08571 2.93302 | 
OB Cay heey RTS ees) | 153.40 | 0.07670 | 2.88480 | 
Calcium 
Sarbonate ...../CaCO3...... | 100.10 | 0.05005 2.69940 M. 
Hydroxide ..... | Ca(OH).....| 74.116 | 0.03706 | 2.56889 | 
eee GA con ou | 56.10 | 0.02805 | 2.44793 | 
Carbon dioxide. . |CO;. BAe ts 44.00 0.04400 | 2.64345 P. 
Hydrobromic acid: 58 ye eee 80.968 0.08097 2.90831 | 
Hydrochloric acid) HCI ........ 36.458 0.03646 2.56180 — 
Hydroiodic acid . abit Be Das sie 127.98 6.01280 | 2.10713 | 
Magnesium ‘ 
Carbonate ..... MgCOs...... 84.36 0.04218 2.62511 M. 
er Or 2 PUB us oy 40.36 0.02018 2.30492 M. 
Nitric acid ...... UNG eee. 63.048 0.06305 2.79968 ° 
Nitrous acid...... TINOgs....... 47.048 0.04705 2.67254 : r 
Oxalic acid......., HsC:Ou...... 90.016 | 0.04501 | 2.65329 
Oxalic acid..... .., HyC204.2H20 | 126.048 | 0.06302 2.79951 
Phosphoric acid... H;PO,......, 98.024 | 0.09802 2.99133 M. 
Potassium 
Bicarbonate.... KHCO; ..... 100.158 | 0.10016 1.00067 M. 
Carbonate ..... K2CO3......) 188.30 | 0.06915 2.83979 M. 
Hydroxide PROB oS — 56.158 | 0.05616 2.74931 
iy os Ce 2 Se Se | 94 30 | 0.04715 | 2.67348 | 
Sodium . 
Bicarbonate ..... NaHC | 84.058 | 0.08406 2.92458 M. 
“arbonate .....|NasCOs .....| 106.10 | 0.05305 | 2.72469 | M. 
Diphosphate .... NazHPO,....| 142.108 | 0.14211 1.15261 ng 
Diphosphate ... NaesHPO.....| 358.30 | 0.35830 1.55425 | P. 
Hydroxide ..... NaOH. 12H,0 40.058 0.04006 2.60269 
do 5 be ve ea Ne cs 62.10 | 0.03105 2.49206 
ine acid. ..., Bae ONL aN 98. 076 | | 0.04904 is 2.69053 


gener renee enn enn merc htanAAOn AAAAAARA RASA are eez ar 
ma ona 


r (0-282 = GL | 000 = BY ci. 
| pare dian see te ATG elie deat hed: Su Suerte | cae 
= | 0808 = Fa | 01202 = 4a | O'F0S = LL | 0'008 = 3H | eat ete | 

a 


L By Licclaeeel | pee'y Lala! hake 1 Pa = Amora i Ss vetae aga ck 
He oe 6 aS = sL= M . | OIST = BL | Oimiq > | g°g9r = URL, E | 
= 4d 1'86l = IT 67061 = ORL=M | = = URL 
GAMUT UIRIPHT | | CINIUSQ omnpeyuyL, ~1933£00N) manAY TL | ot 
= SR eg er oa cee ON | ee ee eee 
ae a 2.691 = GL | @- 291 = PD Fost = 8S | 
wan acetate nian 9k Oe Sreccanc id os 8 Sh De RA Cater iced peed: Le. 
| x OOF S| ec-ot = 90 | o-6et = PT | e-uet = va 1°61 = 8D 2°08 = OX! g 
eee ee et ae ae ee 
r 06,081 ST) “Ewi=9L ZOZ1=48 | OCI = UG | 8 FIL = "Ul | OF ZIT = PO. 88°201 = ay) L 
tek) ct Mae tsi _suomray Aes SAL ee 
(3y) lope mom | $86 = 99 | gop maz | orop—x | soug—3g | oye = 4H | 6ce = TE 
= Pd 6°20 = 4H L°10l = By (amigo) | . 9 
Taped Aa seers TemFUOTIN | okt oaB wanyqUT|OD eenIGOONZ. | NERA MANFUONS | waNIpIqny ROMA oe 
'66L=1G Z6L=°S | 96'FL = SV et=D | 660="D | iego=uZ Weg =n 2 
| euyworg = wniuepg | ofueary | unyuUNeER | ume | uz eddop mae Bee 
MO) =u oe =10 rere eh=1L | T= 98 | G0'0r =" | or'ee=M | se6e = V 
oe oe IN Fos ne es* lee oat ‘ceoueae | suamputoxy{9 | og eels L pas! mUINypuvag | UINJOTRH unjssBjog = woBIY F 
ea nnn OR I 10° C8 = =s wired | ¢s=i9 i Tlg=1¥ | ce'%% = 3N | 00°8 = =N 2°0¢ = 2N | ¢ 
em anqdyng | Snaoqdsoyg a5 WOoTS I. Jumuyunyy | umyseude yy chills, | Woon 1” 
{ i ee T6=1D | oe 
es o9I=0 | =N | oe =0 | OMA | POO=FT 66's = OH 
pest Le wesAx0 | uexoItIN uoqie | — wo0g Camulonty. a CNET ONT 6 
ron rts i r= Sapiens ae api noes a ESHEETS e es ee Sie eas, Cac 
Bs | | | 
E oe eee i 3 
ode a NS poet ee ee ee ae Rete ee eo ee pea mes a — re 
Ou —o HUutOd "HY, sora 'HUtOuU HUtOU  ——OF se PRY —— anown | & 
YA dou TA dhouws YA dNOUS A dows A doosp In daoes Ti dhovrs : Ianows oOuRZ 8 
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PLATINUM WIRE TABLE, BROWN AND SHARPE GAUGE 


[ | Samay (: 
Diameter in Dec. In, | 0.106| 0.001 0.081 0.072 | 
187.5 | 28.0 | 22.0 


nebtbtaieee 


0.057 0.051 
Approximate weight \ 11.0 | 9.0 


in grams, per foot 


| 0 
17.5 fue 


Rute | cccc009 erence ROIs 


Gatven No. 17 | 8 19 


scones nccndtoas hres, Gr aasalanacepcncod 


—— 
| 
i 


Diameter in Dee. Tn, 0.045 0.041| 0.036/ 0.032 | 
pproximate weight } z, 
in grams, per foot } 7.0 5.7 4.4 3.4 | 


te 
bad 


Gaver No. 


[a3 | 28 |. os 
i j : torte 
0.020} 0.018 0.016 | 
1 


4) tt) 08 | 


enn resh tte cxwannir 


Diameter in Dee. In, ¢.023 


. 0.014 0.013 
Approximate weight I 18 


0.7 | 0.6 


4 


i 


: 
i 
Gaver No. 29 | a | 8h | ae | es 


3 
Scere tOF arrears Anant tebsr Es EECErern 


Diameter in Dee. In. | 0.0115 0.010 9.009 0.008 0.007 0.0063| 0.0056 


: 
FA 
Approximate weight i i ve 
in grama, per foot H 0.45 0.35 | 0.28 0.22 | B.17 0.15 


UA Gara eet rereentttirteerert Towner OFS Vir Ve RTO ITTE FETT Te amet ORAM AAANNGL EY ep Ee eee ee chp neattrhpmmnrssammnnpamennteminnrennndinsvtdisinancossivenenrdcnsceeeosenneenths 
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PHYSICAL CONSTANTS OF INORGANIC firhatnneiediche 130s) 


| SPECIFIC | 

EC-| GRAVITY MELTING | BOILING 

NAME FORMULA ULAR | WATER, 1 POINT —— POINT 

WEIGHT AIR, ne i bi Oh i “C). 

a : _ Ha 1 (D) | 

1 Acetic eae SAB tL: ~H.C2HsO2..... 60.03 | 1.0607 LY ep Be VES 
2 Aluminum.......... tS On | 27.10 | 2,5834° 657° -2260.0° 
3 Acetate normal,..... Al(C2H@Os)3... 204.17 |...000...... _ dee OMP. |.....2.2..05 
$0) PPO G ak saa s b ABT RL Leo ia es / 533.72 | 2.54 93° 263,3° 
Be) Cethides so acca pCa es ae 44, 40 | 2.36 he Packers | Raat eee nie a 
6 | Chlorides e.c nec.) Als@les else) 966.06 00). ue 190", 2h At  182.0° 
10). Chloride. cic. 6 cea : hoe HO. GEM MU asaMner Sonn oni 4, Wisc ee 
8) Detain graph ety OB 6......+++.) 168.20) 2.10 tlle haat Arne 
9 Hydroxide mono-..... -ALOs. HeO.. 120.22 3.43 Ma decane om Daa aieaens 
10. Hydroxide di-.. | AlOs. 2120.... 138.93 Pay iad he dnohee ee een EEE) 
11 Bydrexide tri-....... _., AleOs.3H20 56.25 2.423 250), 200" Foe nel 
1255 7 Pedicle poic)o) Ge ee ae eee viet 15.72, 2.63 185° 360.0° 
18 | OO NGtside.\ AN BTA see ol eae 
14 | Nigrate a0 coe | AI(NOa)2.9Hs0) 375.27 |... . 73° | dec. 184° 
$5) OSIde sc vase ak | AlOg..cccun: 02.20 3.73-3. 99° | white DRE SAT bans s 
16. Phosphate........... bP ENOa We aoe 3 22.10 | 2.59 | infuathle: 70049 as 
17, Sulphate............ Ab(SOds...... 342-41 | 2.71 PE ON SEO 
18 Sulphate............ | AR(SOd)s 

ABO elo 666. 7. 1.62 | POCO As ake 
19: Sulphide............ + AleSa......2... 150.41 2.37 DER ia ata Sai Aa ere 
20. Alum ammonium......! Al(SO.)s. 

940 she 906.95 | 1.645229 | 94.5° © 23H20,190° 
21. Ammonium chrom.. | On(SO08, | 
aye i (NEHo)SO06. | 

i | 2400 .......) 956. 05. 1.719 
22. Ammonium fron....., Fe:(SOus- 

i ' (NHa}280.. | 

| 24H20....... (064.45) 1.712 | 
23... Potassiutis oes | Ale(SOa)s | 

| KaSOs. uke : 

|  24H20.. | 949. G6 | 1. 7571222 ' $4.5°  23H20,190° 
24 Potassium chrom,... Cre(SOa)s. 

| KeSOu. / 

| 24H0....... | 999. 06 1.B12TR* | SO eae ; 
25 Potasstumiron...... Fee(SO4)s i 

| 940.......11008.50 | 1.806 Lo... reso us 
26 + Potassium manga- | i | i 

TOGO a GH awk caw & | Mne(SO4)s. Ka | : 

$O4.24HsO . 1004.70 |...........- le do aap aanunee's Derieeehe ae 
a7 ; BOdhM wliavece ch awe | Alb(SO4)s. i : 

| NasSOs. : 

| 248eO...... a 916.86 1.675292 pA Ilias |W atery) suet = 

8 Beat WA ure aR cared _NUs BAG eg he | 17.03 0.5971 §.89° 38.5° 

| _ 0.62340°lg = 77058 38.5° 

z Ammonium acetate..... NHsCoHsO2... 77.07... 2.0... Ue) Mae OBE Cy I 

| Bromide.. IN eRe sy css | 97.96 2.327 | | Sublimes peering saree 
31 | Carbamate........... NH«HCOs. | | | 

BNO GE Lay ae case wan sublimed bo vcevscueees 
32;  Carbonate,.........: ((N Hae ‘ 

MEL OM NO rsa Wel penis | 114.10 |... eee er ee 
33. Carbonate acid......! NHHCOn. 79.05 1.586 dee. a ae een 
34; Chlorate. oui c.:. | NAsC1Os.. UIOR BD otk eee Lenn, 108F een oa 
35/1), Chloride, 0.752 4.65 NEG eases eee Deri i seem Demet e  e Se YRS Coe a 
36 Chloroplatinate......) (N Grip tNea ty 443.84 943.06 | ee Lites uaa 
37 Yanate.. 0... seve HLUCNO...... AAU dp RU eae ea aoe et RE mE epee ee 
38 | Molveaate OS yh lPntc Davaeieies se / 196. wa 2.38-2.95 tons dinee cea 
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SOLUBILITY IN 100 PARTS 


i 


las tenaenninannnanennnanansnnnnensntnsnenemnnenes tenants 


es aati eueaemerm eam eemeeeeaeceecemeomeaeaeceecodie 


CRYSTALLINE FORM 
AND COLOR 


aikamiiee 


ee 


Pee EH ER Ree ee EMRE 


ee ee ee ee 2 S 


ee 


trimetric 
amorphous 
hexagonal 


yellow crystals 
rhombic 
rhombohedral 
sales inten 


octahedral 
yellow crystals 


regular 


| violet or green regular 


green regular 


| violet regular 


Pe ee ed 


SERA ERHEH HEHE REE HER HR 


plates 

| rhombic or monoclinic 
monoclinic 
regular or tetragonal 
yellow regular 


ne 


monoclinic 


Cold water Hot Wane Alcohol, acids, alkalies, etc. 
1 a |cosoluble ede 
2 | insoluble | sol. HCl, HeSOu, alk.; s. sol. NHOs | 
3 soluble ABING s MET DEMERS NER Tsar Seen aoEs 
4 | soluble : | soluble C&:, alechol 
5 | decomposes, | 
| gives CH ABCE Peer ' soluble acids 
6 BR Apart Gack aes _ soluble CHClh, CCls, ether 
7 40.0 | v. soluble soluble ether; 50 alcohol 
8 soluble soluble IO Nees ately Uta tent He MeN San trae ary arora dUasly LS tal ate le ih mice Colm aimseloco 9h 2 
9 insoluble insoluble | insoluble acids, alkalies 
10 insoluble ‘insoluble | insoluble acids, alkalies 
11 | insoluble — insoluble | soluble acids, alkalies 
ra eae nee ne ie iwin ag stainiain & 5s Uns SVE a Alera elles eeu ag ena noared | PRAM ARE I Tay Ey Qt aes 
13 | slowly P 
decomposes............. soluble alkalies 
fa soluble) li eb ve a | soluble alkalies, 100 aleohol 
45 insoluble insoluble | soluble conc. H»SQu, alkalies, HCI 
16 | insoluble _ insoluble | sol. acids, alkalies; insol. H.C2H3O2 
RO er UA ULL rodltpraghavested=<Xtpoeee 
ia): 87, z | insoluble alcohol 
19| decomp.  ..........08) soluble acids 
20 3.9 | 357.6 insoluble alcohol 
| | 
21 3.98 | 15.0 | soluble alcohol 
22 40.0 460.0 insoluble alcohol 
23 Bee eM elie Rl ated 
24, 20.0 | 50.0 __ insoluble alcohol 
25 20.0 | |v. soluble insoluble alechol 
| 
26 | decomposes | soluble | Oe Atak Ro RS oe LEI CNEL ae SO 
27, ..107.1 e . soluble insoluble aleohol 
28 . spate “P2206. }u4.8 alcohol, ether 
20: 148.0 ESS SEA RCP ID PARA ne RR Ph ere 
30 66.2 128.2 soluble alcohol, ether 
i Oa OU Cen oneness tase yerauas vena: 
[GEO Re A Renee insoluble alcohol 
33 | 11.9 27.0 insoluble aleohol 
34 soluble Brad cones thoes _ soluble alcohol 
35 29.4 77.38 8. sol. aleohol, NHs methy] alcohol 
36 0.87 1.25 = 0.005 alcohol 
37 | soluble _ decomp. 8. soluble alcohol 
38 decomposes decomp. insoluble alechol 
73 
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i SPECIFIC | i 
i | MOLEC- GRAVITY | MELTING = BOILING 
NAME | FORMULA | ULAR | waTER, 1 POINT POINT 
‘WEIGHT Sh 1(A3 . i er 
: i | Ha, 1(D) the 
40 Ammonium peer | : 
| date hepta-......... | (NHas)sMoz 
i | ea. 4BeO. 2.12862 1 ae cause a vives Caen weeds ciple renee 
41 Nias is nee | NH«NOz...... 64.05 1.69 “decomp. Ape Gr ; 
42 Nitrate...........6.-] NHiNOs...... 80.03 1.725 —-183°-166° “deo. 210° 
431 Oxalate.............. | (NHapCeO.. H : 
: De A Sava 
44 Persulphate......... | (NHa4)2820s.... 
45 | Phosphate di-....... (NH pHPOs.. 
46 Phosphate panel § N HH) wh 
47 Phosphate meta-.... (NH )POs, ie 
48 Phosphomolybdate.. (NE 3PO4 
: L2MoOs 3120 1991.2 sales Vgc uc St Ou gte eA ee REN eee WOR aa 
49 Sulphate............ | (NHy)280.... | 182.14 1.768722 140° dec. 280° 
60| Sulphide............ i (N ; ; 
61 Sulphide penta-...... 
§2 | Sulphydrate........ 5 
53 en ePaaitats a 
54 Thiosulphate.. 
55 | Antimonic acid.. 
56 | Antimonic acid pyro-.. 3 | 
57 | Antimonous acid.. oO I 
58 | Antimony.........:.6.. Bb 2 
59 Chloride tri-. 4 i 
60 Chloride penta-..... 8 : 
61 Hydride (stibine)... 2 
62 Oxide tri-..........-. : 8 4 
63 Oxide tetr-.......... i 4 
64 Oxide pent-.......... : 40 
65 odes oride (ous)... 66 |, 
66 ie korea Gic)....) " SBOC cnn] RED OB A. canes pbines | decomp, |......200ess 
67 A hE ae Sb(S0ds. Geese 528.41 4.89 _decomp, ......... ie 
68 Sulphide oe Se SbeSs........-.| 386.61 | 4.652 | fusible volatile 
69 | Antimony, potassium | | 
taTtTAte.......c0ssee- KG i 
: i vonsies 4H:0 sr 33 2.6 48,0, pit ge Seer iff nee 
70) | AION conte chee ns wae : 9.9  1.379A | —187-9° |.......... we 
bs (1998D. 
71 | Arsenite crystalline..... As«....-..--.../ 300.0 | 5.727#® |... 2... Reise 
72 | PL vais cena s i Dope 151.03 | 2.5 | 35.5° | Bad, 160° 
73) Pentoxide........... A Seenda eat eos 3.99-4.25 red heat | decomp. 
74 Sulphide di-(regular) reel ay way /214.14/ 3.4-3.6 | 307° | 865 
75 Sulphide penta-..... | AweSs.....00005 SIO BA eke eee: v. fusible  sublimes 
76) Galoride..i.i...-5 002 ABCs ches a 181.38 | 2.2052 wn 18° 130.2° 
77 ‘Hydride (arsine)...... AsHs.......... 78.02 2.695A | —113.5° | —54.8° 
78) Oxide.....5.--- ae We OI 396.0 | 3.65-4.15 sublimes  125°-150° 
79 Oxychloride......... | AMO ss ca nnd) bee SG Wetaaawaces's : fugiblg. \iai.ciha es ee . 
a Sulphide (orpiment) AsSs.....06005 246.21 3.40-3.46, 300° § 700° 
at Auric chioride......... Aa gE ated BG 68 Ae ei es ies Dp QRRO MINE peers he 
Chioride, Ree eee ee nee ‘| Aus. IHeO.. 339. 61 i eee eee eee i decomp. I * + ** ov 
33 4 Cyanide. .222022001) | Au(CN)a. 8H20 AEC, RN aie ESL A Lvaanacues 
84 : Sulphide ree manner eee i w2Ss as . 490 5 61 UD es ed page : eeeeeevanere : eeeeesneer +e 
85 Auroaurie chloride...... AuCle........., 268.12 |......26.00- dee. Bh" |. cisab eee 
86 | Bulphide, 0.45.05) AWB ican «/ 229.27 |. 2... e eee ee dee lkD" ete veurnen 
87 | Aurous chloride........ i abe aes ‘ Baa GO evn - ses e+e ndle canecenenes | oeeesane sees 
88 | Barium..............65) Bas... 137.37 3.78 | 850° Agee dehakan 
i H 
BO) CAgetate en | Ba (CxH1:02)2 
90 .......5+| 278.43 2.02 | decomp. PREC EHHHOEE 
i 
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SOLUBILITY IN 100 PARTS 
aft TAA at Ses ASTRA ENT Meade OoMMnED | orysTatiawe FoRM 
AND COLOR 
Cold water | Hot water | Alcohol, acids, alkalies, etc. 
eremnenonnnnnne ttt mn a we ESE oe SE Eee ae ER te 
40 | soluble oe Lala LEE ESE ARR Pea Cee Meare | monoclinic 
41 naire : fade a? .$i8* alcohol | rhomb. or tetragonal 
4 COCOA Tes) ahi ea ra ALCO ki lerues TW Pe ME aioe wie le cia a\a, eeitalana 
43 4.2 i 41.34 . INAH a eh ee ARIF oi wind WAIN ia ei wie SIE e | trimetric prisms 
44 -*. Eb calles Reape eel eee uN uae oe tee Pea aiee Nominee wend | monoclinic 
45 | 25 / decomp, | “insoluble alcohol monoclinic 
46 171°° Pi ROOM hasecsereede SAN Draken ee ner Ae ' tetragonal 
47 | soluble r Rey ae. oe aac see y tA ene Nes Cs seis Uenannas 20% | tetragonal 
48 | 325° insoluble ingol. alcohol, HNOs; sol. alkalies yellow 
* Liat | 103.3106° = insoluble alcohol _ rhombic prisms 
de 0 Ct Se Ra RGR PRU aly elds CONS Ne Br ER TR TU ate Vee iia chem 
51 | soluble Ee ae Ree eA yey era hke ous x0 w tse sed ules RED BO. 
BAVA ORUDIS iva wiaven ce’ | soluble alcohol apathy as 
53 cif | 162° ~~ soluble alcohol PE ey orth s ui ubs's 
B4 soluble nes sesecen ns NOTES Cg TR GRR SeE aCe DN Pais or _ rhombte 
55 | B. ie | a. Baars carci ee and KOH SOOT Re Nairn 
Mle BOLE Le ROIGIE | BOUTON SE ee ee ee ewdae 
57 | insoluble TRI tere ATIROF IO RIGOR a AS te ea ae 
58.| Insoluble = insoluble _ soluble hot cone. H2SOs, ag. r. hexagonal rhombic 
59 601.69° | 4531%° — soluble alcohol, HCl, H2C«HiOs rhombic 
60 | decomposes decomp. | BODO REC kaa ee Cae Dek sais ee hs ¥ s/o) 
61 ) ec. i é | 1500 ee. BIGOUOL, SON Gs 8 a cca yanvaeacsnecesens® 
62) 0.00182 = = 0.01 soluble HCl, KOH, H2CiHiOe« trimetric Cotahodral 
63 insoluble = insoluble soluble hot concentrated HCL d,s. ccs escacssucccecuvee 
64 | insolubie | insoluble soluble HCl, KOH, HI yellow 
65 | insoluble decomp. insoluble aleohol; soluble ich, CS: jaononlinis 
4. insoluble decomp. soluble aicohol yellow 
decomposes decomp. | soluble HeSO« ec er eee ceenereensceenees 
$s | 0.000175 decomp. | soluble alkalies, NH«HS, K:8, HCl black hexagonal 
ee : ats insoluble alcohol octahedral 
.6 ec. .57 ee. | ea etree Te noe tad os ee PE he eee da ewe Louis's aa pe Busia 
insoluble _| insoluble | sol. HENOs, ChHO, aq. r., hot alk, | | gray thombohedral 
1 a “ ig ght Wrap ears eae yee 
v. soluble | v. solu pee ous 
insoluble | insoluble | soluble KeS, NaHCOs red Vaeshealitie 
insoluble | insoluble __ soluble alkalies, HNOs | yellow 
decomposes decomp. | soluble HBr, HCl, alcohol, ether needles 
SA ee ane TOSS Tener | g. soluble alkalies PROP a es ee 
4 Vays ys 10.14 sol, alk.; alk. carbonates; HCI, al. | amorphous 
OCIA VOAERT (ORECER TS CR LU Uh a aes sx n waka ale ee aeh LLL We edn RRM BA ae Ovaeds 
0. 60( s. soluble | soluble alkalies; alkalies carbonates yellow or red 
68 v.soluble | soluble alcohol, ‘ether red brown leaf 
soluble ‘soluble —__— solubie aicohol orange 
v.soluble | v.soluble soluble alcohol LAE e tug a Pale Gs ava ewe vio 
1 pats sereeeesesss SOluble NazS, K25, insoluble acids nore 4 
CCOMPOBES [oes nncreeae ee esdws Ra eveshav ese Vans eee nonecv ena ess| ark re 
~siele insoluble ingoluble acids; soluble (NHo2S Lens ey 
nsolubie BOOMID rr ayia ee tasig sacicls s bie tie Oey aie wry ees eae See yellowish whlte 
decomposes | decomp. soluble alcohol, acids; insoluble 
: benzol, petroleum silvery crystals 
62.98° 80. 599° insoluble alcohol | prisms 
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H pe 
a SPECIFIC nee | 
i i “MOLEC- GRAVITY | MELTING | BOILING 
NAME FORMULA ULAR | WATER, 1 poINntT — POINT 
' (WRIGHT Sg bel ti i 
| 1(D) | 


| 161.37 | 3.75 


SNR A! | 197.37 4.275 
(208.29) 3.856 
+. | 244.82 | 3.007 Ne 
963.47 |. 4.40889 ieee Oy Ae 
95 Hydrides coe ae / Bal 139.39. 4.210° 
96 ea Ae tye Ae ‘Babs. 8H:0 315.51 1.656 
Q7 Todide.. Bs iS SERRE nd tales 391.21 5.180%% | 
98| Nitrate.......... ITT} Ba(NOs)s... ; 261.39  3.24420° 
00; Oxalste...0... 0.05545 BaQxOs. HO... 948.89 2.6678 iyiic. tus seek recone 
$004 Omida hy ecuen lee BaQ..e eos 153.387 | 4.73-5.46 | BaOa, 450° le aeeas 
100} Peroxide. ih .ee see Bae: Ao cs os | 160.37) 4.96 PO, SO0P ea ae ate 
102| Platinocyanide...... BaPt aN ye. | | 
(8 pete | 608.47 | 3.054 oe a rene ele uf 
103 | Sulphate............ ABSCLS 233.44 ee 1 SRG? oe erate 
104} Sulphite.. ce oe ts Meh eee GIT AE Pais Secuencia eortes Had tere wiht ; 
105 | Bismuth.. SWE MIEN C eh cren es 208.0 9, 7474 269° 1435° 
106 Carbonate sub- | BuOsGOr, HO.) 626.02 6.86 | decomp. »|. aay caa nee. 
107 | Chloride di-......... PEN easy sie 278.9 4.86 ; 163° {| dee. 300° 
108 Chloride t8i-.J)) 0c...) CH eee 314.38 | 4.56u° 227° | 435°-447° 
109 Hydroxide........ Le BIO ae psi ty ae Ba erent FW), LO idea eet 
110 Nitrate....... ......., Bi(NOs)s.5H2O) 484.11 2.78 74° dec. 75°-80° 
ill Nitrate sub-..... .. BIONO:.HeO..) 304.03  4.92818° | dee. 260° |.......000+. 
1121. Oxide tres... sce. E Bigtis sean 464.00 8.8-9.0 | 820°-860° |............ 
1138, Oxide penta-........ |) Bias aaa | 496.00 bold) 0, SOOe |e Oangay © 
114 Oxychioride......... | BiOCL.........) 259.48 | 7.717 ‘red fone Pa rere 2 
115;  Suiphate............ Bin(SOas..... ki), Os eererrerre are er ee a ee 
116 Sulphide............| Bigds.....-...5 | 512.21 + 7.00-7.81 |  Aesnee ne Be re ne 
117 | Borte acid. ....256..%-. | HsBOs........-| 62.02 | 1.434718° | Tee 186° je dk gpa as we 
118 | Boron... vs sees enes | Bicgpscaeasaeeus Ou ksee times | | infusible _ sublimes 
| 2.53-2.68 | infusible  3500° 
119 parapet aires ob! PACAG aise niney VT .38)  LjACAS Olena eee / 18.2° 
120 Oxide... Las ht 5 RODS: Ete canon 70.00 1.75~-1.83 577° | high temp. 
121 Sulphide rer ees | Bese. ste uy st WEB Ob bee d\n BEGET) CR NEN a ate 
122 Sulphide penta-....., BoSs........... 182.35 1.85 | BOO is ete tae eres 
123 | Bromine..............- IE MR 159.84 3.1883° | —7.3° 58.7° 
124 | Cadmium............. | Cds cus 112.4 §.6427° | 321.7° 778° 
125 | Carbonate........... PCO 8 ais: 172.40 | 4.258 detom De iol ie eda oe 
126| Chloride............. Cd eau: 183.32 4.05 5609 8610-8120 
127 Chioride............., CdCle. 2620...) 219. 35 | i BeMatl, | degree Samana bebe weauioe e 
128 Hydroxide..........., Od(OH)...... 146.42 4. 7918° HsO 5900 (ool ee 
190 | Nittatecc cc. ov uh CaCO). 10) 2 i 
| AUaO........] 308.48 / 2.455 | 50.5 | 182° 
130 Phosphate.........../ | Cda(POs)2.. eae BATE Gus thaeuern RASA aD a etady CAA SEE he: 
191 |) | Bulphabecsue ali GasOe ui, 208.47 4.72 O00 ah cee 
132 Sulphate............/ | 3CdS0.. 820.) 760.34) 3.08 fn eveannrner- ee LGR Rs asc 
133 Sulphide artifictal.... CdS........... 144.47 | 3.04.8 | wht, heat |............ 
134 Cwletam ie iveen aa | Ca. 40.09 | 1.544629-3°) 780°-810° | a ape Pa 
135.) Avetate~. ous yes e:/se | Ca(CgHi02). | : 
Bag fo vs soins a ede h a eee bei ce P GOOG. Ai. hss 20's 
136 | Alumtnate.. | Ca AO. AMOS) BLOTUMY | Cou ne ee re cee 
137. Ammonium phos-_ i i i 
PUGS. 4 oases cay st Keaeae i 
| | THAO...0...| 279.24 | 1, 56115°° | decomp, |.........65 
| 
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SOLUBILITY IN 100 PARTS 


CRYSTALLINE FORM 


| 128 


: AND COLOR 
Cold water | Hot water Alcohol, acids, alkalies, ete. 
96 aan vpoaas j 
OS SN aR eR decom poses by ae | gray crystals 
91 0. 0022%° 0.0065%° soluble acids, NHsCl _ rhombic 
92} 30.90° | 62, 7100° insoluble alcohol; s. soluble HCI 
93; 36.2 73.5 | HNOs | 
94 0. 00038189 | / 0.0043 | soluble HCl, HNO: _ yellow rhombic 
95, decomposes | decomp. Woe CRUE neh eel ite AL winatalne Soi plaidae at : erystalline 
96 5. 5615° 182 , 780° _ soluble alcohol; insoluble ether . tetragonal 
97, 1700° 2TZiU¢ _ v. soluble alcohol _ rhombic 
- 5.90° $2.21° = {insoluble aleohol; a. soluble acida regular 
99-0. 009318 6.0228100° = gol. acids NHiCl; insol. alcohol i... sens eee nes Licey ae 
100, 1.59° 90.8%° soluble HCl, HNOs “amorphous 
101 insoluble | decomp. soluble dilute acids LV alba Mbwlnetae cds cnva's 
102) 16° BN Hl VS he Deka s Uebiee fa eee ke ea mearne sitar cl | gray to yellow mono. 
103, 6.0001720° 0.0003%° = 0.006, 3% HCI; soluble conc. H2SO« rhombic 
i i 
104 0.0197%° | 0.001778° v. soluble HCl | hexagonal 
105 insoluble —s insoluble | soluble HNOs, aq. r., cone. _ reddish rhombic 
106, insoluble Pe Be | soluble acids; papoliindn WatiGat) tov. vie as cwaedvens ss 
107, decomposes |............ Ree Rap Re eee ie ee eM Ac Mi Sue aie a8 | black needles 
108 decomposes |............ | soluble alcohol, acids, acetone eg Ce Bde OA ae 
109| insoluble =|... ........ _ soluble acids; insoluble alkalies Ne ene i Dita ee ve 
110: decomposes |............, soluble acids, 40! acetone Ue Rates ieee nasa y es 
111] insoluble i... 2... ese. | soluble acids i _ hexagonal plates 
{Wi insoluble ............ | goluble acids; insoluble a ae ellow tetragonal 
113, insoluble =. ......4.0,. » soluble acids, concentrated, K rown 
pe Wy vol hs 105 (an eee ee ' soluble acids; insoluble H2CsHiOs | quadratic 
115 Fa A pers OEY | decomp. soluble acids | needles 
TER ROIS: SO hia eno aoe ' soluble HNO ' brown rhombic 
Wy 3B. 918° 34300° |). 2426° ether, solubie alcohol, 28°, 
| 721009 glycerine _ triclinic monoclinic 
118, insoluble insoluble — insol. alcohol, ether; sol. cone. 
gisoluble ‘insoluble  HNOs, concentrated HeS0O4 i _ monoelinte 
119 decomposes |............ / decomposed by alcohol BONA ce alee s Oe Re ee 
120; 1, 10° 16.4102° | soluble aleohol, concentrated acids ........ 0606s reeeareee 
121, decomposes [oeteeee / g. soluble, PChs, SCl i crystals 
122, decomposes |......,...... PAPUA. wiplgw elena yee ont ne Ca aon vain tialvinia | erystalline 
123 4,170° , 3,.498° | soluble pone tree ether, alcohol, 
i | CHCls KBr, H. | brown red crystals 
124, insoluble = insoluble | soluble acids, NILNOs | erystalline 
125 insoluble | insoluble | soluble acid, NH« salta | eee eis ein Woes eee ee sen 
12 14020° i 615080" =| | 1 §Q18° alechol SRO Oy ne atlukc hws pi» 
127, «16870 | 1800S | 2 0515° methyl alcohol ~ monoclinic 
0.00026%° | insoluble _ alkalies; soluble acids, NH _ hexagonal 
129, 143.48° | Rathi ae ee _ soluble aleohol; insoluble HNOs | prism needles 
180 Insoluble fo. 66... s os ' goluble NH, salts, acids _ amorphous 
Pe eee i BOB Ie, esa wuidastanwah ers cidaes 98 Maia cbacenaasestts o 
132 414.28° =| §7100° Poe ad ads Gate ae ee rere ner eee re | monoclinic 
133 { Cables | coloidal sol. v.83. soluble NH.OH; soluble acids | yellow hexagonal 
134, decomposes decomp. soluble acids, sodium; insoluble _ silvery hexagonal 
H 4 
135, 43.607 | 34.8100° | 9g, goluble alcohol | nee 
136 decomposes |.,.........-| Insoluble benzine; soluble HC} paiatesS needles 
| 
i 
id insoluble insoluble soluble acids monoclinic 
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LAOALEPREREAA EE SEATIE DOS PIADIESIEITSRESLEDESOISOTEIES 


i 
i 


ete | SPECIFIC © 

i MOLEC+) GRAVITY | MELTING | BOILING 

i NAMB i FORMULA ULAR WATHE, 1 | POINT | POINT 

weieur arm, 1 (A) a, Ss ai 

| a 1(D | 

Calcium 

188 | Carbide........... 5a} SOLO ices vat 64,00 | 2.208" uae eee 
139 Carbonate........... _ CaCOs Venere e 100.09 | 2.72-2.95 | dec. 825° |............ 
140 Chloride aeverwere meee’ als... Thi. Oi ip 268° 74° ee ne * 
141 Chloride......... eee "| CaCl. HO.) WOE oes cee eee valingtaceeees 
142 | Ghloride....00 022201] CaCle.6H20.. ..| 219.11 | 1.654 1 26. yh i29°-130" 
143 Chromate..........., CaCrOs.2HeO., 192.22 1.0... ..00ee- 4 2, 2009 ie ees 
144, Fluoride.,...........) CaPe.....-65 78.09 3.15-.18 | 902°- 330° eee are 
145 | Fluosilicate.......... Sorinl sae 183.39 | 2.6620'75° |............ FOS Nea! 
146, Hydrozide........... a(OH)2......) 74,13 S078) teereesa arene [ovnedncennce 
147 typochlorite........ | GalCio gio BIG AT e inwdoae ROTED:. ii banaveceneme 
148 | Nitrate..........0.00+) | Ca(NOads...../ 164.11 2.36 BG61°-400% Loy. pec ncaet 
149 NUrShO. csc enesenads : Ca(NOs)2.4H2O 236.17 | 1.82 , 42.31% | 132° 
150 vesessevercees, CAC306H20.../ 146.11 | 2.2 | deoomp. |.)s 44.4455 
151} Oxide....... Prater ott Oe Weeds 2 56.09 | 3.15-3.40 sntretble ipen Seas Meee 
152| Phosphate........... | Cas(POs)s.....| 310.27 | 3.18 ween seen ees es Dees 
153 Phosphate di-......,, CaHPO:. 2H20 172.13 | 2.31718° decomp. j...2..eeeeee 
154 | Phosphate mono-.... CaHa(PO) 3 / 

| 70 252.14 | 2.02 H20, 100° dec. 200° 
155 Silicate.....-.....0e veer aa 116.39 2.88 OTs ete es 
187| Sulphate............ CaSO 136.46 | 3.006) 1! (ogc ee 
158 Sulphate (gypsum). | CaSO. ‘2H2O. .| 172.19 | 2.32 HO, 80) os een taan 
159 Carbon cml ige ti Rid APs a i 12.00 | 1.75-2.10 | sublimes |............ 
160 | Carbon graphite... a ie Hail <aepaee vis | 12.00 | 2.255 at OU area 
161 .Carbon diamond...... Se iin eae | 12.00 | 3.47-8.6585 3500° ss... 
162 Chloride tetra-...... CCl sees .| 158.84 | 1.5 — yi We, Se 
163 Dtoxide gaseous.,.... COz....... weve, 44.00) 1.53 A ere eee 
164 Dioxide liquid.........COx.. e+} 44.00 | 1.057-%° 65° 78.2° 
165| Dioxide solid........ Re Ra 44.00 1.56-9° | —65° | 78.9° 
166 Disulphide..........1 CBa...-.c0++00. 76.14 | 1.29282.63A, --110 1 46.2° 
167 BMouoxide...s<s-a0s¢s) GOuvacannes «+-| 28.00 | 0.9670 A —203° | 190° 
168 | Chlorine...... Cle......-02++| 70.92 | 2.40B8° A 102° = | = 336° 
169 Hydrate............., C1.5H20...... 125.54 | 1,23 — 50° Leese aaeun 
170| Oxide mon-..........-ChO......- ..o| 86.92 /3.9774 | —20% | 5° 
171; Oxide di- or per-..... ClOz..........| 67.46 | 1.5,2.315 A) —79° | 9.9° 
172, Oxide hept-......... | CRO. ten 189.02 3 ades cans Fretereegee | $2° 
173 Chromium...... lcae Be eae 52.4 6.92° = 1515° Ll alvite eats 
174 Dioxide.......65 eee CrOs... * He 84.10 i Ce ee 90, O, 300°. ae ee ee 
175 ‘Trioxide..... py ene He. © Sareea 100.10 : 2.67-2.82 | 196° : decomp. 
176 | Carbide...........-., Or mee ees ay 1802) Bee a ae 
177 | ver acpede iy an epee Ht © Pa | 158.48 | 2. 7578 1200° ~4500° Toe eating a aislste 
178 Chloride.. ey i CrCls.6H20... 266.58 leevsaee oo on <f MUOLETOM. 125 elas oie ae 
179 | Hydroxide... CrOH)...... OT Ce hea weenie he. sdehgds by Saatparieaiee 

4 i i 
180|  Niteates.. Ais ceesce _ Or(NOuh. 9820) 400.27 |........-4.. 37° | -125.5° 
IBE | : OCNGGi i, evade antawn ny Wee les any apne 152.20 5.04 rs Fog | | gle Menta MB 
i Sulphate............: Roxon -| 392. 41) 8.012 eee ey pe em lcs BEKO Neo b 

Chromous i 
184| Carbonate Hl PC a PE I eee 
185 | Chloride.......0...45 a EN 199.02 |) 2.761" Lea do biietas kanseuanee 
186| Hydroxide....... seacl OP(O s. «2... Te Le eng ayins Piwseaed iy SH. | WAS Re ett) 
187| Sulphate.......... vi) CeO THM. c} BIS BR Tl cancun aes sah ond oF cn uy hain 
188} Sulphide............ ee: SCR RMRPORII OS SRT | RAE GA) ped cote Til cae 
189 | Chromy! trichloride.) GrOsGis. 156.02 | 19017 |.secsccsccss | i15.9° 
190 Cobalt... ch Cesarean aes 58.97. 8. 718% ara Pe Pe ae 
191 | Cobaltie chloride. . os Cotte te | 165.38 | 2.94 }aublimes oo... 00005 

| | 
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SOLUBILITY IN 100 PARTS 
‘een om, GRYSTALLING FORM 
| | i AND COLOR 
Cold water Hot water Alcohol, acids, alkalies, ete. 
i f i 
ae oes leas Dee Peete rare Ss ; peer oR 
i | 
138 ayer Ree DAR tea ER outa ON ir ameaul bas ae tele bac | erystalline 
139, 0.0013 | 9.088 | 6.1 COs aqua; sol. acids, NHiCl rhombic 
140, 59. 50° 154° ~—s soluble aleohol [oewnansvennerusnsnaceysn 
141, 59.19° 205° = soluble alcohol | Davee verte saat Ah Beene 
Es See (COTTA ag i | soluble aleohol hexagonal 
143, 22,20° 4,3108° = soluble alcohol, acids _ yellow prisms 
AA OO LG isa ce er wives | g. soluble concentrated acids | regular 
145|s.soluble |............ | soluble HF, HCl, alcohol VN EUG E co dil 78 ee 
146 0.178° 0,080" = soluble NH«Cl hexagonal 
147| deliques BOUIN Of OUR al ane ete nampunanaa ashe a 6 4 EU Paes ine am Maes cael’ 
148) 93.19° _ 351.2882° = 1416 alcohol; soluble amyl. aleohol | prisms 
1491'1340° | BOER | 0.8 aleohol i monoclinic 
150) 0. 25° 0.0014% soluble a.; insoluble H.C2Hy02 | octahedral 
151) 0, 139° 0.060 soluble acide | regular 
152| 0.003-0.008 decomp. | soluble acids; insoluble aleohol | amorphous 
153 0.028 ecomp. | insol. alcohol; soluble H:CeH;O7 monoclinic plates 
i i 
154 438° decomp. ee es rhombic 
BB OIF ii in eco an an | soluble HCl | monocl. or hexagonal 
157) 0.1799° | 0.178'%° ~~ soluble acid NasS2OsN Hy salts rhombic 
re 0. oe 7 0. | | soluble HCl, NaCl, glycerine eiciyaniens “n 
insoluble —_— insoluble ck amorphous 
15) Insoluble —_ Insoluble | insoluble in acids, alkalies; sa Seaplane 
161 insoluble — insoluble j molten metals | regular 
PMOL Oa Pe Ne ers heya pole Ce ee aan Wa vae CEN ween as rele auerwescev dae sdaeeees 
163 179.67 ec. . 190.14 ee. 20 983 e¢.28° sleohol, soluble alkalies |.......0..cccseseuecree 
164 insoluble = ........-...- | soluble alcohol, ether ty Petar avai ewe okie Ueals 
ee ee eae ee ere awusp reset eit nes sky _ orystalline 
168, 0.2°° 0.0148° ~~ soluble alcohol, ether eg Poe aas ve tnd 
167, 3.5 c.®° 1.6 ec, § ibd spameenue pri vv eed ae 


4 
168 1500°, 8GgIe° 
169 soluble 
470 


8° 0. 205661** alechol ial CrarCle 


C82, CoHsH 


oF aaunieaiicaiios 


ee a ae 


SN aN oO neat Hea a pg ek cb AE only he ae SU Ke eS tee ir reddish ellow 
171 20000 ce. 4°) decomp soluble conc. a. alkalies yellowish green 
172 soluble ............,_ soluble benz | oll 
173 insoluble insoluble soluble HCI, wail. 12804; insoluble | gray crystalline 
EEE SOILD IE Ta on te aie aes UO Le aes Giole aigietn eo ixilsla ei kab nme _ dark gray 
175 =: 163.40 | 709° goluble aleohol ether H»SO, red triclinic 
176 insoluble insoluble | soluble dilute HCl _ pe kia 
177 insoluble s. soluble | insoluble acids; soluble trace CrCk | crystals 
178 v. soluble | WEES «».-| soluble alcohol Miolet plates 
- 179 insoluble Feo tral soluble a., alkalies; s. sol. NHs aq f Lleol plates 
gray green or 
180 RO Pe. LAG ees ean [tecteseecceseneereneuenesscersaara reas! pardie ortamns 
181, insoluble =... oa ee | 8, soluble acids dark green hexagonal 
182, insoluble [............ ENSOLE eI Gen tay em ML Oeics alge waa o's sie os 
Rae tana de ey ee hs eas el h ed A KER PLEO RUE C OR RoR ei Abeawasey 6 
184 insoluble =... oe eee! insoluble ether | amorphous 
PEO TMA oer en eMC e ad cata nt phe Peed Rae ae vee slaw be se , erystalline 
BOO MOOOMI TL i Leds ook er ees soluble acids ellow brown 
Ue 7 ane Be ee | s. soluble aleohol _ blue 
188 insoluble |§ ........... | y. soluble acids I Black powder 
200, GPOOIND, © ohh ecnveeee es ELLE NEG cure Lawrie ibes ¥ hay eee nw Rae dark red 
190 insoluble — insoluble — soluble acids tie y ecateen celavit Wal 
191) soluble | BEE aE tee ce eae kasuhceaies gave yeaa cathe el SE REC Og ae 
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SPECIFIC | : 
i : ‘MOLEC-| GRAVITY | MELTING | BOILING 
i NAME _ ‘FORMULA ULAR eben | POINT | POINT 
: i WEIGHT ATR, 1(A) | °C. "Os 
: Ha, 1 ny 
192° | Chloride ache | GooNHe won. : 250.57 1 BOO ay cosh 5 Modena ie 
193. pease le oh th phat OHO es dele ieee eee [ouneseeaeaes PRP Rapes 
194 Oxide.. NE as” 8 Ea 166.09 | 481-5. 60 _ dec. red | heat 
195 | Sulphate. a) ype pe Ets: | Corl ia CTU SN USE MASE Nd ih NO bea eal kc Decocqempetee 
106) Suipnides.55k. 4.05 | CorSs.. B14 UG Ae Os ee, teens tee nanan ee a 
| Cobsaltocobaltic | 
107 0 Oude ee ane totes ORS RE eR eee oe ry oe ao 
198. Carbonate..........-) pb 80) ee eee Ce BABA G Le ba ( SOCOM. | Lev sara ene 
198 Carbonate basic.... . 2CoCOs. 3Co 
 (OMD2....... 516.90 |...... chee i ane a sects ah 
200 Chlioride........ oe _ CoChs estoy uae ae 1 2.24872 -sublimes Uijba Cae eaatee 
2OF |) Chigeide cou wean. ‘| | CoCh.6H20.. 8.00 1,84 RGIS ee Re bt ped 
202  Cobaltous ovanide 4; | Co(CN eo ay. Vo RL loa Wy 2110, 2. aoe RRL” 
203 Hydroxide..........; Co(OH)e...... 08.00) 3. G78? fio ek eh, eae Se 
204. (°° Nitvate, 2 oles ena) ', Go(NOs)o. 6H20; 291.09 | 1.8334° ee 1 Sealant bapa asus, Wes vas 
205) Oxalate con clos! | CoO204.2H20.| 183.00 | 2.3258 Ll... LU adits 
S061 Oxtdacs, cee OOO. cer cciahs || MOOT OHRetb cues BN Res © 
207 Phosphate.......... . Cos(POs)2...., S66. 01 ke ceeeees Soa ors IU Ney Lose eels 
208 | Sulphate..... .....- CoS0s. ...., 155.04 | 3.47218° 989° fo Maen eens 
209 Sulphate............, | CoSO«.7H20. || 281.15] 191gse = 8.88 
#10| Sulphide............-/ | Cos. | 91.04 | 5.45 Lialucda Daren aaa eee 
211 | Copper nitride. EEN yale st BUSS epoca: _ dee. SOD Pe ee aee tert 
212 | Cupric acetate........ CulCebisOe)e | 
HO... 2.6. 199.63 | 1.9 L dom ean® Olena 
213 Aceto-arsenite....... (CuO As:03)s. Hee 
Cates | 086 S6 ile vvane cos oeeecenmene ce fe smenone Rabe 
214. Ammonium chloride CuCh2NH, i 
| Cl. 2H20.....) 277.83 | 1.98-1.97 | 2720, 120%...........- 
215 Arsenite paris green. CuHAsOs..... 187.58 ............ | decomp. 15 Sstea ean Hack 
216 Carbonate basic...... CuCOsCu i i 
(OH): 221.16 | 3.7-4.0 (decomp. |.......:...- 
217 Carbonate basic....., 2@0uCOs.Cu i 
| (OH): 344.73 | 3.88 | decomp, Wis eadentsa 
218; Chioride............. | CuCh......... | 134.49 | 3.054 | 498° — decomp. 
219 Chloride... .0. 00s CuChk.2.H20 170.52 | 2.47-2.535 | 2H20, 100 ib hai eagee ame eter 
220: Chromate basic.... | noe a 
0.2 pee a ener ee 2120, 260. Aico baie 
221 Ferricyanide....... | ul e(CN a 678/19 ee OWS BULK iy Cl NE 
222 Ferrocyanide........) CusF reget }o. i 
| 7H2O......--| 465.16 |...... Mn VN ate ty fia! ate 
223 Heydrorides 401. Cu(OH)s.. Hee Be 97.59 | 3.368 | A@COUIDs 01225 sn hucey va 
224 + +Nitro prusside...... CuFe(CN)s 
| ONO 280...) aaet | sot ee pido ke Sens 
225 Nitrate...) 5...4.¢4. | Cu(NOgs. 3120 241.64 | 2.174 Bae 8 5° 
DOG CIN AGYateN nen eas Cu(NOae.6HeO j i 
297 |. Oxalatesi 7.2.5.0. iG | CuC204.4 20 
228 | Oxide. ......0.00555. Os ee aia i 
229 | Cupric isn Lone ph anne 434.76 ie HUAN i ORR By saree A Re: : 
230 Suiphate............ Castle ele, 1159.84 | B.b1G? fo e Sele aheretee 
231 Bulphate.........+«; CuSO. barcinde | 249.72 | 2,28415° 411.0, 110°. SEER UWE oc 
232 | Sulphide............ COB cece veces! B5:84)) BS -410) 1 pct nee maine 
233 | Cuprous chloride... .. Cissy) 198.06 | 3.38-3.68 | 434° 654 1032° 
234 Ferricyanide......., CusFe(CN)s...| 402.62 |............ SOM Vigrieesia eet: ae et ANE aes 
285 | Ferrooyanide........; CusPe(GNe | 466019 tial nn ase siodsea cde pee nise eer oes 
236; Hydroxide.......... CUE. Sauce PU BOSS bos ke aece eet “jHLO, 380° PARES, oP 
oad | mide fo vies ev elen COs ckcenees | 143.14 | 5.75-6100 red heat | |.......... 
238 Suiphide........++.+ Oi ae taba 159.21 | §.52-5.82 | LING FT ee eee ees 
239|  Sulphocyanate...... | CaON By esce BAL CE ress eam lide ese eve Mace teet a 
240 | | Cyenoger ehloride.....) CNCL.........| 61.47 | 2.13 D | 48? 15,5° 
i i i i 
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SOLUBILITY In 100 Parts 


cecrnrennnn ene 


Hot Water Alcohol, acids, alkalies, ete, 


CRYSTALLINE FORM 
AND COLOR 


FRR HRE HEA ER THREE HEE EHH 


| blue eryst. powder 


i 
Cold water | 
192 9.2328° 1.631%-8° | insoluble alechol 
193 insoluble insoluble | insol. alechol; sol. cone. cold acids _ black 
194 insoluble insoluble soluble concentrated acids | steel gray 
195. sol. with dee... Deine nee soluble concentrated, H2SO4 
196 dusoludle 6 Uses vce eus 05 _ decomposes by acids 


H 


black crystals 


197 insoluble — insoluble _— soluble concentrated HzSO. black 
198 insoluble insoluble —s insoluble cone. HCl, HNOs red rhombohedral 
199 ‘insoluble decomp. | soluble (NH4)oCO: red colored 
ago 457" | 10596° $1 alechol, 8.62 acetone blue erystals 
901  76.79° = 190.7100° |v. soluble ether, glycoil red monoclini¢ 
909 insoluble  |..........-- soluble KCN, HCl, NF aqua | buff colored 
203 insoluble insoluble | imsoluble alkalies; soluble NH; salts rose red 
MUL ee sleds rnsewaes > 16012°5° aleohol : red monoclinic 
205 insoluble ............ soluble acid, NH: aq | reddish white 
206, insoluble insoluble | sol. acid, NH; eels res alkalies | greenish brown 
907 insoluble insoluble soluble HsPOQiN H3 aqua i reddis 
208, 26.28° 82, G00? 1.0418° methyl alcohol red powder 
209 «60.4 soluble DOU eA DOL cee Veal Ne EN CCas Stk One eaup ee we nescs 
Be C2N0NGS Vode es cseenn soluble conc. HCL, aq. r., aleohol brown needles 
ATA ASS ae 4 EP ee decomposes by acids [oeesesseasansevstvensnas 
4 ee bir 1 20 7.143 alcohol; soluble ether _ dark green 
213 insoluble | ..........., soluble acids NHs aqua | green 
: i i 
214 33.899 =» 99.38° =| soluble aleohol 1 ci blue rhombte 
215 insoluble Peete ae eontce soluble acids, NH aqua ight green 
216 insoluble decomp. | 0,026, COs aqua; soluble KCN la dark green monoclinic 
917 insoluble decomp. soluble NHzaq., hot NaHCOzaq. | 
218 76. 60° 207 gto0e §326°8" alechol, G gies? methyi | brownish yellow 
319 116.40° i 192. 40a sol. NHCl ether alechol blue rhombic 
H 
820 insoluble  ...-.... sane soluble HNOs, NHz aqua yellowish brown 
rae insoluble Le oessascines insoluble HCl; soluble NH; aqua yellowish green 
9, insoluble |eni.s<s.5.5- | insoluble acids, soluble NHs aqua | brown red 
223 insoluble | decomp. soluble alechol, NHsCi NazS.0- . erystals 
224 WNAGIUDIG Gee cose ves decomposes by alkalies er reenish 
225 137.8° | 1270100° "| 1001'8° alcohol | lue prismatic 
226) 248.788 he waa yna nee | soluble alcohol | erystalline 
227 insoluble Ue ter | insoluble H.C2HsO2 . bluish white 
228 hygroscopic.|............ | soluble acids, NH«Cl, KCN ' black monoclinic 
229) insoluble _ soluble acids, Nis aqua | blue green 
23, 208° _ _ insoluble [eh erauneatisssresteress 
231; | 31.81% | insoluble alechol KS | blue triclinic 
232, = 0. 0001 . soluble HNOs, KCN; insoluble | black 
233) insoluble .. soluble HCi, NHz aqua, NH.C] tetrahedral 
234 insoluble soluble NH: aqua, insoluble HCl — brownish red 
235 insoluble J | goluble NHgaqua, pect NHCI brown red 
236 insoluble | insoluble soluble acids, NHaa : yelow 
237 insoluble —s insoluble | soluble NHs aqua NI LiCl, HCl | earmine (red) 
WOR LO UO0G ihe consis _ soluble HNO; alcohol, ether | rhombic or regular 
289 25 ec. coccecsre-.., £.4 00. alcohol soluble ether Pty rate deiee Hit a vane Cae 
246, soluble |. wee ease sue | vy. soluble al cohol, ether prisms 
¢ i 
| i 
81 
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seonanparnennntisittsthntnnenpecrepe ttre pe dia AED LMLIIS 


Sr eter Saree 


| | SPECIFIC j 

MOLEC-| GRAVITY | MELTING | BOILING 

i NAME i FORMULA ULAR WATER, 1 | POINT ~§= POINT 

‘WEIGHT arr, I (A) a OF i Oe 

i i 

1 | Ferric acetate basic... | FeOH. 
' paca 190. ot Le ath ie Ode ewe eee: 08" a eae See 
242 Chloride. .......... 4! : FeCls 162.23 2.804 1 MI EON one 
243 Chlorides i.500<.002%! LF els. 6H20...., 270.33 | waiver eee ' 37° | 280°-285° 
244 Ferrocyanide i | 

| *prusaian blue)... FeilFe(CN)eb [BOGS ail tres | deenmp. | Jenin 
245 | Hydroxide. ......... Fe(OH... 106.87 | 3.4-3.9 1:0, 500")... 
246 | Nitthtec oak ns, | Fe(NOg)s.9H2O} 404.02  1,683520° 7.2° decomp 
247, Oxalate... ccc. ceee ee esd. | Fee(C204)s....., _ 878.70 / dak hitateas i ae 100° patel ate ia te 
9481 Oxides. s eniae weve, FeoQs 1159.70 | §.12-5.24 Loess. La ieee pales 
249» =Phosphate. . i FoPO:, 4900.) 9701 BR 8F be seein 
250; Sulphate............ oa Feo(SOa)s......, 399.91 3.097 decomp. at)......cssres 
251 | Sulphate............, | Fee(SO4)s. 9120 B62.08: 9a Po eee PM ete 
252 Sulphide............ Pestysu ako | 207.91 | 4.25-4.41 | decomp. |..0......... 

Ferrous i 
253, Ammoniumsul- | | 

| DUALS iso aveees | FeSO NHa)e 

| $04.6H20 Be 9 i A gb pe al SY Der ers Pt 
254 Carbonate.... i FeCOs........) 115.88 | 3.70-3.87 | decomp. |............ 
255 | Carbonate. ......-..| FeCOs. HzO 13887 coche hae ROOM D Eig es saltababe 
256 Chloride.........-.., | FeCl. | 126.77 | 2.988 hg NS on a OLN 9 
2472) \Chioride. 5.222622 | FeCle. 41130... , 198.83 | 1.93 aS recaat nan di. Seah eebaiaal 
958 Ferricyanide eee 

i {turnbulls blue) . : lag tlie BOE 87 32 oie on cu Van ah ECOL: Rea ee 
259 Ferrocyanide........ i eee ae Binal CeO) Vania eeu ries eC ean ical bonsn emtiaetg 
260) Uvdroside: na: Fe(OH}. ...-. BU Be i cd sien ge ween se Sear eae are 
961. Nittate ics. eeeescael | eae. SHO Pie GL YAR ar Game ier 80. 5° fe eg ghee ates 
262 | Sulphate............ Fes. THA). .| 278.08 | 1.861.001) 045 a ae 
263)  Sulphide.........2...) FeS.... 00.05) OF ,02 | 4. 75-508 | red Neat 
264 Ferroso-ferric (choride). Roi 2F eCls. | 

SHS Se Nae? deol 0%. eee, 
265 | ' Ferricyanide Fey "Fe, | ; 

i (prussian green)... PTFe(ON )ele. 2662.4) 1.0. cues cnc] G00. 1B0% fo... ecard ee 
206; Hydrate....-......- | FesOs.4H20. .., 303.61 |............, decomp, |.........55. 
O67 |: Oxide eceueeraue | FeaOa.......0.| 281.55 4.96-5.40 |... tle Vensleare ee ae 
268 Fluorine. ............. oa Fe ie hn ee (raters 223° —187° 
200 | Aes aed acid... | BeSiP’s Bg a avian ea wie ty ole atale le ea ete Stace ae een 

Hy RL MORALE AAC eb 197.2 | 19.32 |  1060° 2530° 
OL | | Galtada eee ae ee rae a eed On 8 | RAE CNRS 5 
972 | Helium.........0.02-. He Wohi 4.0 (O-RBGRA | | | wort go | Der 
273 | Hydrazine............ NH2NHb....... 32.05) 1.01338 ia?) 4iage 
274: Hydroxide.......... NeligteO....... 50.07 | 1.0805" — 40° 119° 
275 | Sulphate............ NoHs. H:SOk. | PABQLTA [ook aslesetaGhl ROA | o Wa coun an ae 
276]: Nitrate... cesk | Ney. HNOs..) 95.07 |....-.....-. LS SBR eer Pare OL ARB 
277 | Hydrazoie acid........ FING ots uw es | 43.04 foo... cee eees —80e 37° 
278 | Hydrebromie acid. ..., HBr.......... | 80.99) L278 A | —86.138° | —~68,7° 
279 | Hydrobromic acid...... HBr. H:O0 ee ae Pak, Pees pee baw ee Eon 
280 | Hydrochloric acid.....; HCL..........) 36.47 | 1.1958° —112.5° 83.1° 
981 | Hydrooyanic acid..... | HOM cn 27.02 | o.69718° | 15° 26.1° 
282 | Hydrofluoric acid.....) HF. .......... | 20.01 | 0.98795°. | = 82.3° 19.44° 
983  Hydroiodic acid....... eM | 127.93 | 4.38737 A —51.3° 36.7 
284 | Hydrogen............. 15 COLE ine ne : 62,0616) 0.06948 —256.5° | —252.5° 
985  Peroxide............ WFTsOne | yen sone .| $4.02 | 1.4684 2° 80.2° 
286; Sulphide... .......; Sh ie ae | 34.09 10.91. 1895A —85.5° —61.8 
237 | | Hydroxylamine. Saeas NH.OH......., 33.03 | 1.297% 33.05° | 70.60mm 
288 Hydrochloride...... NAOH. HCl 6080 encoun 151° decomp 
289 | Iodic acid. ............ | USE LO TRU ea | 175.93 | 4.629°° 4H20° 1909. ......... 
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BOLUBILITY In 100 pants 


245 insoluble 
246 y. soluble 
947 v. soluble 


ae ee 


insoluble | 
vy. soluble | 


| concentrated HCl, HaSo, 


Sie Me ETS RONEN IAN CS ALE ADEA Rene LR coh NS CRYSTALLINE FORM 
- AND COLOR 
Cold water | ‘Hot water | Alcohol, acids, alkalies, ete. 
241 {HAO Lede snes soluble alcohol, acids : amorphous 
242, 74. 39°° 536, 6100" vy. soluble alcohol, ether + HCl : brown hexagonal 
243 246° 625.8 soluble aleocho! TN aU po ASCE Us URS a 
94 4 teanictte ' _{ insoluble alcohol, ether soluble dark blue oryetals 


reddish brown 
| rhombic 
_ amorphous or monocl. 


insoluble alcohol, ether 
soluble aleohol 
insoluble aleohol 


248 hygroscopic | insoluble soluble acids PRR MN ON ee arr er 
249 insoluble 0.087 | insoluble H.C:Hs02 _ yellow rhombic 
250 s. soluble decomp. — insoluble concentrated H280« | amorphous 
281 v. soluble | decomp. _ dec. by alechol; soluble ab. alcohol yellow rhombic 
252 decomp. [ip eaeewenes ; decomposes by ‘acids _ greenish yellow 

| | | 
253 Tet | 78.275° | insoluble aleohol _ blue green monoclinic 
254 insoluble = insoluble | soluble CO; aqua ee eee ee 
255. 6. corn . pear 4 eae ahah COs aqua amorphous 
256. i 3 | 100 alcoho ee Moral de an eae ee 
257, 160.418? | 415 508° soluble alcohol _ blue green monoclinic. 
258 ingoltible |... screens: insoluble alcohol, dilute acids deep blue 
259 insoluble |. ......45.- Oke e ail: ace Ueda Mink eRe ae as ewes | white blue amorphous 
260, thew . sae ‘| soluble NHiCl acids | pale sag erystals 
261 000 Here sa Wen te ld get LUM ee ersity al aun a dal misre Row Paracel t > crystals 
262 «32. 80° 196.476° | insoluble aleohol | blue green monoclinic 
262 C0008 EO iy eeic ae wed soluble acids _ black hexagonal 
264 Aelaies 0 ge sben ven raawee se Geka qa etn wa dys merlin emma me dns yellow 
205 eee areal ne : ae eae concentrated hot HCI Hans 
266 insoluble | insoluble _ soluble acids ' blac 
267 insoluble insoluble insoluble alcohol _ black octahedral 
968, decomp. | decomp... ...eeceneee cee cnereeteetereeceeeness greenish yellow 
269 soluble ONL aA Ole PERE Nac Uy aa entes Sire Taube a cale Cree 
270, insoluble insoluble | insoluble acid; soluble KCN, aq. vr. yellow regular 
271 soluble Jereeseeeees Ingoluble acid; sol. alkalios, aq-r. | blue violet 
272 1.487 cc. 8 | 1.371 ec.% absorbed by platinum | erystalline 
te P.BOUUDIO in sc esas see's soluble alechol erystalline 

ep A Ne A vy. soluble | soluble alcohol; inscluble ether Rea Ne elle hd Note ee es nya § 

27% 75, s. soluble  v.soluble | insoluble alcohol tables 

HO dig le ataie satay ee aa PATH LLL Whecs Yn CRT nae Nal evan a ata wiabatuisist| ae aia ea Aelia d alee pie pam aha; 98 
a7 Rs LB eap en ER SR an soluble alcohol liquid 
278 221.90 | 430100° —_goluble alcohol | crystalline 
a4 gone pice tale De glade ee Oe ee en PN Apes eins ielgh win acetals mm APE Ae UMA RN a REY ame e ele rene BORER ED RES 
980 2.518" Ba. t* | poluble aleohol, other | © oneness en etenteeeuacleri 
Beds dese eRe Hoe ere” ..., soluble aleohol, ether crystalline 
283; 64, Sad My Meta, PM Me eae Ta etn iia eeae rent Wit a wlat stun sale ehetern s/o -4, ace) eutvhse rate 4m alas ein, 8 ely m9 
283, 42600 ce. 19° |, : ‘| soluble alcohol Ny ae AAA SP oe a OE 
7 iy al U7 a dll een ae | goluble palladium, charcoal ne eavcveensereuneeereees 

farean oe pee é 5 ried oaiag Saath prisms 
286 437 ec, 9 186 ec. 4 SPOON aEL ain Mui i tail east UCI) hall ayaa bi seals BN We wes sid 
287 soluble decomp. soluble aleohol, acids erystalline 


al -2gq0° 


; 
} , “pyjaee nae 


seca A LIPITOR LATA 


soluble alechol; insoluble ether 
y. soluble alechol, HNOs 


eeObsbUsABIOAOLLOASELBEDLBOLLELSELLBLESEESESCOROE IEE LTESDECO TOOT TOPE TOCCOA OT EDEL E LETTE AED TILT EAE AECET OLE 


| monoclinie¢ 
| trimetric 
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f i 
i SPECIFIC | 
i MOLEC-| GRAVITY MELTING | BOILING 
NAMB | FORMULA ULAR | waren,1 | point POINT 
WEIGHT arn, 1(A)> °C, *. 
By {D)} 
em eas h Viana Uebee cecoheede 2 NS pobielav phd eiaesontabenveten ae 
290 | Fortney ug cu sien Tess sues cee ae 253.84 4.9487°: | 114,2° 184.35° 
201 | Tron putes s....sss0ces Bead ree lees 55.85 | 7.85-7.88 LEOB?) ds eau teas 
Wrought. ...sssseees 1 aD tah es 55.85 | 7.86 f 1000" [eases ens 
White pig. eee eewe * Fe Pe ee 65.85 7.58-7.73 H 1075° eh. ee es 
GIAy Dif... sssccnese: We aisieer eu ns ««-| 55.85 | 7.038-7.13 | 1275* | Ame eee iar ne 
SwekteCAenenases Fe.. snavessael 55.85 7.60-7. 80 eT oc ieine cls. 
Cast Steel........... en Ye 8 TS SRL [E079 eee ee 
ay | ee Re Bebb. we lca | 66.85 | 7.1518? bese o'v's wwey salon wene aa wie 
Carbide........ RA De ne 179,85 | 7.0708 eta eee 
Carbide. Wo iseavs ces b POC as sine Genet POS ols ee weer itr wie tin alate etree ees 
Disulphide....2..... Fea. osissss.. 120.02 | 4786-518 |" 1171 |” | decomp. 
Nitride... ...c.c0000- Foun: <2 eee | 125.71 | 6 3 dee. S00". eee 
302 | Krypton.....+.+. ene a | 81.8 | a} | 169° | 151.7° 
208 | Leads oh ea Pee | 207.1 11.34 ° | ~— 3a7° | 1580° 
Acetate sugar....... | Pb(CilisOuss 
OBE oe 379.20 | 2.50 i 78°, 3H20 =. 280° 
305 Acetate basic -| Pla(CsHs02)s Bass 
306 | Acetate basic........ Ph(Catti0s)s | 
Pb(OH):. H20 | 584.28 |.........--- halawie Rare a dames Ulam eary aes 
307 Acetate basic. ...... (CeH302)2. 
SPb(OH a | BOYES). 00.15 anclsdv eon eaes De Sear 
808 | Carbonate........... PoC yet 267.10 | 6.43 ee | ec heSoenna eee 
309 Carbonate basic.. | 
T1G. Sh aay Geass | decom. vues 
310 Chintidee ahs 277.02 | 6.80 488 | 861°-954° 
311; Chromate.......... ‘ 323.20 | 6.12315 = fusible =... - eee 
312 | Chromate basic i 
i (chrome red) ..... GEG BU i yeas heeaeeeee ee aaa buieay siete 
313, Hydroxide........ B88 Loli sees wey pete LADY Jp dee naye ale 
314 Hydroxide. ....... 687.32 | 7.592 Bee Re Ei TS 
S15 |) Todide dees cscs 460.94 | 6.12 | 373° 861°-954° 
B16 |! Nitrate. 0  BBLIZ 4. 5BMO | occas cecleceeteeeeees 
317 Oxalate. . .. 294.9 | 5.023 i:GCGs O00. he doamaeme es 
318 Oxide mon-......... | PbO 293/10 | 9.375 906° | white heat 
319 Oxide mon-......... | 223.10 | 8, 7434° be daha e yee Re ees 
320| Oxide mon-.....-....| Pb (223.10 9.2-9.5 “red heat’ |) white heat 
321 Oxide sub-.......... POA) Aue eae | 430. 20 1B. O42. <  Cuaay teaek le eee 
322 Oxide sesqui-........ PhiOs.csksses 462. 20 OIE He “dee. S10 vee eee 
323 Oxide red : i 
(minimum)......... EPhOel ce. 685.30 9.096 deo. 800% Ais cciivedes 
$94}. Oxide perw.......:+62) PbOs,.. 0.04. 239.10 | 8.91 | decomp, | 4. esse eee 
325 Phosphate........465+ Pha(POg)2...... BEL.SO) G6.09T.3) doen hcedenasines coun ee 
326| Sulphate............ REO 303.17 | 6.23 eG a eke 
i i 
327 Sulphate acid........ Pb(H8O,)2 
HO fe) £419.27 Jevseeseeeess {ccd ou beleehs Rae Ona 
328 Sulphate basic........ + PbSOs PbO.) B26 20 WWeaecs ana ee | pw ale ace pale ne iin apa tes 
329 Sulphide.......... bs 239.17 | 7.13-7.7  —-1015° 1085° 
330 | Lithium............. 7-00 | 0.5340? 186°, 14008 
331 Carbonate i 74.00 | 2.411 veh ey # Ui biel Aenea te 
332 Chloride 42.46 | 1.998-2. O74 S010? ne 
383 | Hydroxide i ni Ce Rt Seow | red beat. [i.ss4..5.06s 
334 Women. ovesmentn / 133.92 | 4.06348 | SRG AAGe Te Poets 
335 Nb Pe AA JAS es raey  TANOs 69.07 | 2. 334-2. 442 BBR P2864" cc ca wanes 
B36 4) OSIdee, eee acer i ..-| 30.00 | 2.102 ONE BN eRe LORS & 
337 | Sulpbate NU Wi acne setae +| 130.07 3 9.91008") o SISt-BRASe PS eee 
338 | ‘Magnesium............ 24.382 | 1.69-1.75 » 632.6° 2200° 
| 
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SOLUBILITY IN 100 PARTS 


Cold water 


scnsranittte ty sesnrcnrtecoecentenroanst 


200 6. oingu 
291 insoluble 
292 insoluble 
293 insoluble 
294 insoluble 
| insoluble 
. insoluble 
i insoluble 
insoluble 
insolubie 


ee ee ee ec 


insoluble 
45. 6415° 


vy. soluble 


vy. soluble 


5,55 
0.00198 


insoluble 
0. 6739° 
. 0000218" 


insoluble 
| g. soluble 


319 = 0.0018 
$20 insoluble 
321) insoluble 
$22) insoluble 


323 
324 
325 
326 


insoluble 

insoiuble 
0.00001420° 
0.004220° 


_ 8. soluble 
44? 


35. 340° 
338 insoluble 


| Hot water 


0.09255° 
insoluble 
' Insoluble 
. insoluble 
| insoluble 

insoluble 

insoluble 


Pa a ee 


DACP] 


ea eneenaeae 


BOA iie? 


Dea oe eee HE 


ise eecaeesawe 


insoluble | 
3.342009 
insoluble 


insoluble 
_s, soluble i 


aA need | 


; i 
138. gi00° 
DRO Me 


a 


insoiuble | 
insoluble 


f 
Paneer eeeen 
insoluble | 
insoluble | 
8 soluble = 


See ee ee ee eent 


s. soluble | 
insoluble 


8 decomp. 


i 
4 


Alcohol, acida, alkalies, etc. 


soluble KI, CS, aleohol CHCl, 
soluble acids; insoluble alkalies 
soluble acids; insoluble alkalies 
soluble acids; insoluble alkalies 
soluble acids; insoluble alkalies 
soluble acids: insoluble alkalies 
soluble acids; insoluble alkalies 
soluble HNOs, hot conc. HxaSO« 
soluble acids 

gs. soluble HCl 

insoluble dilute acids 


| soluble HCl, Hs8O« 


ich FINOs, ee concentrated 
insoluble aleohoil 
gs. soluble alcohol 


vy. soluble alcohol 


soluble alechol 


insoluble alecho! 
6.02 COz aq 


/ 0.09 dilute ‘ACL, insoluble aleohol 


soluble acids, alkalies; insoluble 


soluble acids, alkalies 
soluble alkalies 


_ soluble alkalies 
| insoluble aleohoi, soluble KI 


8.77% alcohol 
insoluble aleohol, soluble HNO: 


| soluble alkalies, lead 


acetate NHuCl, CaCh 

SrCls 

decomposes by acids, alkalies 
decom poses 


soluble glacial H. C2H, 


202 
insoluble alcohol; soluble glacial H 
| sol, HNOs: insol, H.CeHsO< 
| goluble cone. HaSO<HC!] NHi salts 


insoluble alcohol 


s. soluble HeS0. 
g. soluble H2SO. 


soluble conc.; actds insoluble KOH 
| goluble aci 
| insoluble aleohol 


2.47525° aleoho! soluble ether 
8. soluble alcohol 


SERRE OREO KHER DHE HEH OD 


ey 


insoluble 80% aleohol 
soluble acid, NH; salts 


PAUP CPPAALA SEES BEIBELERIOAELALOSREESEMLERSEADIADEASDBODAAELSEESPEDSEED 


CRYSTALLINE FORM 
AND COLOR 


| gray + Hlnek 
/ gubical or regular 


RMSE ERE EERE HEHE EEE ED 


PR eee eee ren ar ee eee ne seeen 


| gray erystala 

_ regular 

| gray crystals 

| yellow, reg. or shombic 


ORR HERO ERER EEE HREOY 


a 


regular or monoclinic 


monoclinic 


re ee ee 


needles 


needles 
thombie 


amorphous 
rhembic 
yellow monoclinic 


red crystais 

mate DE al 
yellow hexagonal 
octahedral 
‘yellow rhombic 
red hexagonal 
| amorphous 
grayish black 

reddish yellow 


| searlet 
‘brown hexagonal 


| rhombic 


crystalline 
black regular 
: silvery 
prisms 
feiatadral 
erystalline 
crystalline 
| rhombohedral 
| erystalline 


ee 
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Fe 25 


: | spEcrric i 
|MOLEC-| GRAVITY | MELTING | BOILING 
NAME i FORMULA ULAR | WATER, | POINT POINT 
i WHIGHT AIR, 1 (A) ges "C. 
| He, 1 (D) 
| etree aah , Wes Sener RAR aari Sa EE 
Magnesium 
339 | Ammon. chloride. ..| MgCl.NHa4 : 
|) COLON. | BASh| TARE ee ner 
340, Ammon, phosphate... MeNHsPO,. i i 
6H2O........| 245.46 | 1.718° | decomp. |.........--- 
341 Ammon. sulphate.. .| MeS0Os. (NHi)2) f | 
804.6120...) 360. 64 | | 1.793% eden PROS 
342 Carbonate.........+-/ MgCOs........| 84.32 | 3.04 dee, 860 Vo ae 
343 | Carbonate basic...../ 4MgCOs.Mg 
ey: (OH)25 H20..| 485.70 | 2.18 ERO sg A 
a44 Chlorides. cis cenienes MgC ek | 05.24 | 2.177 708° red heat 
o45| Chloride. 2 e212 MgCl: 620... 203.34 | 1.56927 2120, 100° decomp. 
346 Hydroxide.......... | Mg(OH)e...... 58.34 | 2.368° | decomp, |........- ++ 
347, Nitrate..........+++. i Be Nos 
ccd ee 6HeD........ 256. 50 1.464 i as Ce a he 
O48 | Oxnlate)accceceeecee MgC204.2H20., or 35 | ee es: ONS A toe pete 
$49 | Ome eas salar cnet MeO iene 40,32 | 3.22-3.654 | 1800°-1940°, 2.0... 66 
350 | Phosphate pyro-... MeyP20; ce eie Boe Ob een ee in, on iba 
351) Potassium chloride. .| MgCl. KCL. i 
i 6H20.. Day a eee ea Liss sayeemyetasaes paeeeee 
352 Potassium sulphate. | MgSO.. 1280. : aaa 
BHO... .| 408.76 | 2.027798 |... tneyarslecereerense 
353 | Sulphate............ MgSO. <0. 120.39 | 2.65 [oneceeseeerelecosausreses 
354 Sulphate......,....- per TsO...) TAG.50 |) LL CTBE | Sacer age wees 
355 | Manganese. ...........) Mm...... 2.0.0 54.93 7.42 Se 5 cats By rangi a me 
356 | Acetate... ........... MniCatiads) i i 
| 4H2O,.......| 245.04 | 1.6 eee yn homey Ce 
357 Ammon. phosphate.| NH«MnPOs. | / 
' Br ae PASS, Ot C2 ee tees gine xeeeaay ae RS 
358 Carbide............. Mae +s-| 176.79 _ 6.8917° |onenetntstealeenerweranes 
359 Carbonate.......-..- MnCOQs | 114.93 3. 125-3.66 | decomp. |.........+.. 
360 Chloride.............| MnCl.. .| 125.85 | 2.478 ved hest 7.60. .0425 5% 
361! Chloride. ........... | MnCle.4H20 .. 197.91 | 1.913 yes 106° 
362 Chloride per-...... BOE a ee SORT Tl care eal bie testa nea i atte we cake 
363 Ferrocyanide........ Manske e(ON)s. = Ne L 
Sd BREE ROME GO i) TIT BPE 
364 Hydroxide (ous)....., Mn(OH)s..-...| 88.95 | 3.258 decomp. 7.0..00..00.. 
365 | Hydroxide {ic)...... | Mn203H20.. 175.88", 4.335 | decomp. hn icieseecae 
S66) ON Tite ee ay / Mn(NOr)2. ee a ee j te 
367 | Ovalate.............- iat 240) 187 187.97 | 2.45320° | dee. 150 | Wr ene 
368 Oxide (ous).........-) MQ. 93 | 5.08-5.18 white heati.......... Ay 
369 Oxide Ut) <a ss sees MoO: Ata Mot 157. 86 | 4.325-4.82 |... .. sca eee WW anwaleuas ‘ 
370| Oxide di-.. Mate 86.93 5.026 | decomp. | ........... 
S71) Oxide te MnOs....0ceee 198,98 ues set decomp occas ate 
372 | Oxide hept-.........) MnvOr......... 221.86 | 1.84 | 20° “explodes 
373 Pyrophosphate......) MneP2Or7...... 283.86 | LS Saeyiet (oy, alsin pai ieake whan 
374, Sulphate (ic)........| Mno(SQua)s..... 898.07 -..-..see ee decomp. {| 160° 
375 Sulphate (ous)... ... MnSOstHe0...) 181.09 | 2.954 decomp, [.-..ssserees 
376 | Sulphide (ic)........ ol] a ea | 119.07 0.463 | decomp. |............ 
377 Sulphide (ous). . i Mns. sersoenes! 87.00 | 3.6345 decompy We aleuaeae - 
378 | Sulphide (oug)...... Oe i 87.00) 3.5545 decomp. i iok. eae 
379 | Manganomanganic i 
b ONIGG.. sees cae wneds MngOs 298.79 4.33-4.9 | Infusible |............ 
380 | Mercuridiammonium i : : 
| ehloride infusible | i i 
bi), White ppt. ia. s.5u. | NHe2Cl. i : 
NHACI,..... | 802.97 | 5.700 yolntHed\Ceaeec nes 
381 | Mercuro ammoniam i i 
chloride. ...........- MESHES fen 252.49 |... Vac ute ska | pe gee ae 


. 


HANDBOOK OF CHEMISTRY AND PHYSICS 
_PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS— Con. 


eopaaentel nannnnonnbenrer itinerant, OP COLLONTETE RELATE BEE ae OLED OTT saamndansd eins 
SOLUBILITY IN 100 Pants 
eee es iat gett ce Eb coast imaboubnspilelacahealionain | eee AA © OBE 
/ AND COLOR 
Cold water _ Hot wate Alechol, acids, alkalies, ete. i 
339 16.7 AUG ASAD UR a tea UE RS Mee tee 
340 0.01322 Bred & gees a tis soluble acids; insoluble aleohol —_—_ tetragonal 
Pee BAT Ce sci | prisms 
OS en _ soluble acids, 2.21 COs aqua | hexag. rhombohedral 
343, 0.04 6.011 | solublencids, NHssalts 999 |[cecosscepevsenececuceens 
344, 52.20° 65.87%° — 50 aleohol crystalline 
345, 167.6 | 367.0 | 80 aleohol monoclinic 
346 0.0009 pas | soluble Ni salts | rhombohedral 
347, 200. 0 AE Ae eh | soluble aleohol | monoclinic 
348) 0. 0718 0.08100° ss goluble alkalies oxalates, acids ee en rears 
349, 00062 / Gaeta eset n | soluble acids, NH, salts regular or hexagonal 
350 insoluble | insoluble | soluble acids, insoluble alcohol Goren anne bby dans 
i i 
BSL vesars aie pire antes: Die es Nrt cocheanh Pencils cise wit u peal aan hexagonal 
352 19.260° | De Ni eee at LO hese aaa edieg 
353, 26 .98° | 73. g1° soluble alcohol Pees. Meets nie alae « 
354, 76.99° | 671,210° ~~ goluble alcohol tetragonal 
355 decomp. _decomp. _ soluble dilute acids | reddish clinic 
256 3.9 SN alee soluble alcohol | pale red monoclinic 
357, 0.0081 | 0.05 insoluble alcohol, NHj salts Fg Le SERS eo ae : 
358 decomp. | decomp. soluble acids tetrahedral 
359 0.018 insoluble | 0.028, CO2 aqua sol. dilute acids | rose col. te Gahohedeat 
360, 62. 161° 123. B206-8° | soluble alcohol; insoluble ether —|...........0creeeseeee es 
$61; 1§18° vececasaees.| SObuble alcohol; insoluble ether rose col, monoclinic 
362 soluble | soluble | soluble ether green 
363, insoluble eRe ag | soluble HEC]; insoluble NHa galia [...... cere cseneeeseee a 
364 insoluble | insoluble soluble acids NH, salts; insoluble | hexagonal 
365 insoluble insoluble soluble hot concentrated H:SQ. tetragonal 
366 426. 40° Agere og vy. soluble alcohol POS pm NUE Re D oeraele 
367, 0.05 / 6.08109° | goluble dilute acids Pe NN De Nol i ghee 
368) insoluble insoluble | soluble acids, NH.Cl | grass green regular 
369 insoluble — insoluble soluble acids black regular 
370) insoluble insoluble | soluble HCl trey cil a eared na en aint siaiale a Som 
871) soluble decomp. | soluble concentrated HaSOs reddish 
372| v. soluble | decomp. | soluble concentrated HsS0, | dark red oi 
373) insoluble... 6.4.2. es 1 solubleacids sf nananeuanereneenantenns 
374, deHiques : decomp. _ soluble cone., HCI, diluted HeSO1 | | green erystais 
375 53. 20° 67 75° _ soluble alcohol; insoluble ether Meee eo via e ae Gormee 
376 insoluble — insoluble | decomposes by HCl black regular 
377, 0.00047 | insoluble insoluble (NH4)2; sol. dilute acids | ot crystals 
378 = 0. 0006 insoluble | insoluble (N H4)25; sol. dilute acids | r 
379 insoluble insoluble soluble hot HCi breien tetragonal 
380, 0.14 | insoluble alcohol; soluble acids... se ee By ieee es 
381 BOLUS Oo oie nee cseasfoune nes Pain ane eam en Miser ECreth ie y black 
i i paitate 
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| | SPECIFIC 

| ‘MoLEO-| GRAVITY | MELTING | BOILING 

i NAME FORMULA ULAR | WATER, 1 POINT POINT 

WEIGHT ai,i{A)| °C. a 

my | He, 10 
382 | Mercuric acetate... | HetOati00: 318, 05 | BTC die ae aprge Mee NO gee SEP abe 
383 Carbonate basic.....| 2H2O.HeCOs | 692.00 ......... 00. eeeec cece eee eevee 
384 Chloride 22,5, 0 ees otis ee 270,92 | §.32-5,.46 265° | 303°-307° 
385 Fulminate.. | HeCeNeOr..... 284.02 | 4.42 explodes |....se+ee2+s 
386, Hydrate............. | HeOH)..... S96 00 co eiuuh HO, 198 declan 
387 Iodide red.. A 5 1S Fa Ce eae ga | 453.84 | 6.2-6.32 241°-257° 349° 
388 Iodide yellow........ | ‘gle. 1...) 468.84 | 6.91-6.06 241° 349° 
$89 Nitrate........0...08 “HNO. 

i ist 8 emnusas ORG eee decomp. \eveageek tes 
S00) Oxide... 00s 27 0s tek ia ile 216.00 11.00-11. 29 | decomp, \/esascens rae 
391 | Phosphate........... Heas(POs)s ....) 700.00 |....c.. eens. tev wl ses yaulenm aun vee wel 
392 | Potassium jodide.... 2Hgb,.2KT, | 

| 1s Po aay 203.9 | @opaowee | vee ue een 
393 Sulphate............ PASBO4i 6G wns 296.07 | 6.466 dec. red ht slave acevo sses 
394 Sulphate basic...... HeSO..2HzO.| 728.07 | 6.44 caw wncnareclesewerevenes 
395 SUphides ie.) cnecen ts as Ria a ey 232.07 | 7.55-7.70 occ ce nec eee clot eee ersenee 
396 Sulphide............ Hane cehas | 232.07 | 8.06-8.12 | | sublimes’/.......-... 
397 Mereurous carbonate. . Ha2COg....... PMG 00d ves A EROS Thay i ewmeany'y 
398 | Chloridevcc joe) Ls Fo! Deed ilar da | 235.46 | 6.993-7. 13 | sublimes 
i 
309 | Chloride Br nde ceed erat 1S 4 te WEA ay ee 235.46 | 6.482 Bon BOOT eascnev ee cc 
400 Todide............... Fists 326.92 7.70 200° 310° 
401 Nitrate:,.......06... / HeNOs. 2H20.| 298.04 4.78 | decomp, |---+s+++++s: 
403) Oxide) yi t Hig CO | 416.00 | 8.95-10.69 | decomp, | .....---++ 
403 Sulphate............ | ‘HeeSO« | 496.07 7.56 melts decomp 
404; Suiphide............ eS Meenas ree APS ete C008 OD ln aewersa ss 
405 | Trinttride........... HeNet cases ah eee ae explodes: |... secss- yes 
406 | Mereury............0.. 1a eID east 200. 00 | 13 59539 ~—-38 85° 357 .33° 
407 | Molybdenum.......... MG nen ' 96.00 | 8.6-9. 61 [ob cu seaivs se fs aa ee et es 
408 | Oxide di-............ MoOs... eA OR DG GA ei ane arte eeverem 
409 Oxide sesqui-........ MonOs......... 940.001. 02 LU Halal neal ere eee eae 
410| Oxide tri-........,.. loOs.... 144.00 | 4.3921° 758° sublimes 
411) Sulphide di-.........| MoSe.......... | 160.14 | 4.8014° oxidizes |. -.s.caseene 
412: Sulphide di-.......,. MoS: (Mineral) Ser . Oe | a ar Pa seees 
413 Suiphide tri-.......,) MoSs..... beg elie es Labia ye Se Ne lame loses Bo) us ekoaeentc av 
414 Sulphide tetra~.....,, MoSa.........0 pe ere etaens oxidizes, |--..+s.000s 
415 Molybdie acid... ...... | HeMoOs........ EU he Ae ON MRR te PSE SOREL By oS eg Ss! 
416) Molybdic acid.. -| HaMoOs. h0.. _ 180. 03 | 3.124 HzO, 70" - scl eae: ses 
417 | Nigkel yo 58.68 8.6-8.93 | $438 [....ccscnee 
418 Acetate.............. MGHO “176: 73 | 1.799 | GOCOMP. scaneseeeeee 
419: Ammon, chloride...., | MiGs N | 
Leno. | | 201.24 | 1.648 ugha Baye es 
420 Ammon. sulphate... NiSOs.{(NH4): | | 
$0s.6H20 .. 395.00 | 1.92922 Mena Poles Pear Res eerie. 
421. Carbonate...........) IO a See a FRAB OG. = ie wenn ema | decomp. AEA ne anh 
422 Chloride............ EN one cn: | 129.60 | 2.56 |sublimes |....-++.e0+- 
423: Chioride............ NiCle. CHeO). <1 28770 lia natant dee wea aiee re heen 
424 Chloride ammonia. .| NiCle.6NH3.... 281.74 |... 0. -c cece cle ee cce ccc caters ere ee enne 
425: Cyanide,...........+1 _Ni(CN)s. 4120. 110.72 : cece wea 4H2O0, 200° | decomp 
426: Hydroxide Sticks a Oe cat 388.80 4.36 decomp. |...-.-.+..+- 
427 | . Hydroxide (Ie.).. Ni(OH)s.. 100 TO ua eee GOCOMID. devs s env anne x 
428 Iodide ammonia...., Nile.6@NHs. ..| 414.66 | 2.101 | decomp. [..+.....-++ 
429 Whrates occ 30 cays aa see) 290.80 | 2.0654° 56.7° 136.7° 
430; Nitrate ammonia...) Ni(NOs)s. 5 een ee ye ibiea da Laney Seale ee eeaitenee 
4NH5.2 He | | 
431| Oxide mon-......... NiO....... 14 681 €6-6.8 snout SEEN Se ee 
432 Oxide sesqui-.. INisGen es cee ancl 165.36 eh REIS OL Or ite ca beeen ea aeeN’ 
433 Potassium cyanide... Ni(CN)s i 

| 2KCN. H.0. | 258.94 | 1.875 TO) 100 ee oye 

434 | aioe APRA A a NiSOu,.. a 154.75 | 3.41315° [rateeceatewe|eonaseenaaen 
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ER re errerrrrrrrrirereinnnninnemnninnynnnegantnes 


SOLUBILITY IN 100 PARTS 


= 


Alcohol, acids, alkalies, ete. 


soluble alcohol 


ea ae ee ee ee ee ee 


43.5 alcohol, 33 ether 
soluble alcohol, NHs 
soluble acids HNO 
1.18618° aleohol; soluble 
NaeSeOs alkalies, salts 


soluble HNOs, insoluble alcohol 
insoluble alechol; soluble acid 
solubie acid, N HCl; 3 insol. sleohol) 


solubie alcohol, ether, KT 

soluble acids, insoluble alechol 
soluble acids, insoluble alechol 
soluble NaeS; insoluble HNOs 
soluble aqua regia 

soluble NH4Cl 

insol. al., ether; sol. Hg (NOg}2.aq.r. 


s. soluble hot, HNOs 
soluble KI; insoluble alechol 


ROKER OR ERE ETE EHEEE SEES EEEERE HER ED 


soluble glacial, HCsHsO2 insoluble 
soluble HeSOsHNOs 
insoluble acida, (NH.)28 


soluble HNOs concentrated HeSO, | 
soluble HNOs concentrated HeSO« 
s. soluble, conc. H2SOs, insoluble 
insoluble acids, alkalies 

soluble acids, Nis aqua 

soluble HsSO., aqua regia 


Mates SERRE RHE EER EEE ERE EERE RE HEE EAH E DS be 


soluble alkalies, sulphides 
soluble alkalies, sulphide 
soluble NH3 aqua 


. goluble acids, Nis aqua, NH 


soluble diluted FLNOs: s. soluble 
insoluble alechol 


WATCHER Efe REHM HEHE HERR OR RHEE HERE HEHEHE HEH ES 


| g. soluble ON EH4)}:SOs aqua 


H 


Cold water | Hot water. 

i 
382: 9p10° 1G9106" 
383 insoluble 
(384 =8.739° | 53. 9GL08° 
$85 s. soluble = soluble 
386. Sisctabis 
(387) 0.0004176° |, 
388 insoluble... 
389 v.soluble | decomp. 
390 «©=60. G0515%° «=| 0.0395100° 
391 insoluble _s. soluble 
392. decomp. tease eae oe et 
393, decomp. Pete wus wit 
ee eS) fa votes vive de 
395, 0.0025 Laos 8 
396 insoluble insoluble 
387 insoluble decomp, 
398 0.00031 0.01 
399 = 0.00031 0.61 
ROOD. AET es. cages 
401 v. soluble decomp. 
402: insoluble insoluble 
403 0.2 a3 
404 insoluble |... .....--05: 
405, insoluble 
406 insoluble | insoluble 
407 insoluble | insoluble 
408 insoluble  j....-..00050! 
AO} insoluble =i... snes ses} 
410 0. 10718° 1. 70576° 
Mel MeolUoie (is. y esdien es yi 
412, insoluble 
413 8. soluble | soluble 
414 insoluble | .....s+005- 
415 s.soluble  .........045! 
41g 0.13318° 2. 1870° 
417 insoluble insoluble 
418 PE Geay chete cone ce 
419 v. soluble 
ron 2. 6%8° 39. 2° 
421 insoluble insolubie 
422, 53.8 2° 87 , F008" 
423 179,30° | §9gL0e° 
424) soluble | decomp. 
425) insoluble insoluble 
426 insoluble |......00--5- 
427 insoluble insoluble 
AIS decomp. — j..csencsexes) 
Boo eee Oe a eSet aces ee 
430 v. soluble. [....0+0-¢«es 
434 insoluble |.......-.-5- 
432; insoluble ........-..- 
As] ALE Tie A [ne lie oes 
434, 29.30° 88. 7100 


enceerearrseeere! 


insoluble acids 
soluble aleochol, NHs aqua 
vy. soluble aleohol 


i 
i 
bl 
wf re 


CRYSTALLINE FORM 
AND COLOR 


 micaceous 
| brown scales red 
| rhombie 
| octahedral 
red tetragonal 
i | yellow rhombic 


_ crystalline 
pines or red 


fe eee eee K He Re REE ERE RH EE 


oe a 


ee ee ed 


yellow 

black amorphous 
| rhombohedral or 
_ black or yellow 

| rhombic 


tetragonal 
yellow tetragonal 
monoclinic 

black 

monoclinic 

black 


erystalline 


Pe RHEE EE HE HEHEHE EH EEE EH EEO RHE ORE ESE EEE HEH HE 


silvery octahedral 
gray 


| red prisms 
_ black to yellow 


rhombic 
black powder 


PERE HEH HERR HHO 


red brown 
| brown powder 
| needles 


yellow monoclinic 


a ee ee ey 


apple green prisms 


| green rhombic 


green crystals 
greenish rhombic 


| yellow scales 
| green hexagonal 
Sactuble aleohol; soluble NH aqua 


Se Rare e nH ener eee eee rene 


soluble KCN; insoluble dil. KCI | apple green 
sol. acid, NH aqua, insol. alkalies | pale green 
soluble acids, NBeaqua black 


soluble NA; aqua 
soluble alechol NH3 aqua 
insoluble aleohol 


soluble acids Nis aqua 


Kees ahem BaoeretreeSueeeren 


ERE EERE HEE EERE HET EH 


' green octahedral 


soluble TiC], NHs aqua | black 

decomposes by acids red yellow 

insoluble alcohol, ether yellow monocl. regular 
neg st ge aa ice) i Data 
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PHYSICAL CON STANTS OF IN ORGANIC COMPOUNDS—Con. 


; ayy 
i SPECIFIC : 
i MOLEC-| GRAVITY | MELTING | BOILING 
NAME | FORMULA ULAR: | WATER, t POINT | POINT 
i WHIGHT alm, 1{A) anes i "Cc, 
ue He, 1 (D) 
cna ene mt Leen 
435 | Nickel ah cuectuess | NiSOs. 7H2O..) 280.86 | 1.98 GB" TOG? ioe RCo ae 
436 Sulphide monoolinicl Wie aaeas 90.75 4,60 Rr Reece 
437 Sulphide sub-..,... A IN Ig eocctane ee 149.438 8.82 La haan Mees Oa aE 
438 ee ae oxide. NeOe lie aa. BAG OA oka cue og eee TOR er 
439 Nitric acid.. | BNGOe ek 63.02 | 1.88048 41.3° 86° 
440 | Nitrogen......cce seen. Ne. pile 28.02 | 96737 A | ~210.8° | ~195.5° 
441 Oxide mon- (nitrous) pee a ES Man | 44.02 °.937°1.530A; ~102.3° | 89.8° 
442 Oxide di- (nitric)....; NO(N20z).....| 30.01 | 1.0367 A 150° | 149.9° 
443 Oxide tri-........... Noa hone wae 1 76.02 1 1.447-2° —1il? i 3.5° 
444 Oxide tetr-.......... , NOt N2O4}.. 46.01 | 1.49039 clr 91.64° 
448 Oxide pent-....,.. .. NoOx ce tae 108,02 | 1. 4238° 30° | 45°-50° 
446 | Oxalic Acid........... Hes. 2H20..| 126.05 : 1.65318-5° GT be eter wa 
447,|' Oxon tar) avutence CJS) eae 32.00 1.10585 A | —230° 182,7° 
448) QSOS ace vues eerie s Oey ere 48.00 | 1.658 A dec. 270° | —119° 
449 | Perchloric acid........| HCIOa........ 100.47 1 POR Ue aes ger 
450 | Periodic acid.......... HiO4. 2620...) 227.96 |... 2... cee. i 130° i 734° 
451 | Permanganic acid...... | HMnO,....... AT 8G ts cetaneuns DS cecwe ann Fhe ba Giu uate 
452 | Phosphine.. Vie 0 sal CONE Ni pra | 84.02 | 4.185 A ~~ 133.5° ~~ 85° 
453 | Phosphine liquid...... PiPetlaccrc was 66.03  1.007-016 —10° 57°-88° 
454 | Phosphine solid....... | (P<H»)s.. AIS 00 sce aneagee burns 200" ioe een ee 
455 Phosphoric acid i i 
Piss BAM Moai ee uae, a6 so MOS US esos 55° : dee. 70° 
450) (Meta. ids casso SPOs eas BO OU esol eae sere PS been ae 
457 Orthoni tek eae HPO. 98.02 | 1. 88418-2° BOD et Deter ines 
458 Pore eos HaP207........ ee cy eee eile 7 ea (es | 
459 | Phosphorous acid { i 
LV By ca oes HsPOz 66.02  1.49318-8° 26.5° | decomp 
460. Oring Ae, ee HsPOw. 64.05 82.02  1.6512-2° WO ues 
460 Pyioe ee Cees BP AOs, onan PUG i: Bee raters 5 ae gener isk a 
462 | Phosphorous yellow...) Pa....-.....+-. | 124.00 | 1.83138° 44.2° 290° 
463 | Phosphorous red..,...| Pa.........0008, 124.00 | 2.20618" - 350° (yale ek 
464 | Phosphorus . 
Chloride tri-......... BO en 137.38 | 1.61289 111.8° 76° 
465 | Chloride penta-..... PCIs. 208.30  3.60296° D 148° 160°-165° 
466 Oxide trie. 0.0.0... Bl Veer cetera | 220.00 | 2.18524 22.5° lesen 
467 Oxide tetr-.......... Ve oe eee | 126.00 | 2. 537228 100° 180° 
468 Oxide pent~......... Paeccsatue: 149 00.4 GBBT = eae eee: 
469 | Oxychloride........ POCIs. .vces 153.38 | 1.711639 1.5° | 107.2° 
470 Platinie acid chior.. . HP he Adi 517.87 | 2.431 GOCOMD. froueveee ones 
471°) Platinum i. fabs ds wn 198.00 al. 4817-6? bo Gala Beets AT ae 
472. Chloride di-........ f PiGis, Toe che 265.92 | 5. BIS Poe ease are Ps bw eienmenre 
473. Chloride tetra-...... PtCh.. OBR 54 1) 5 a See | decomp. rte oF cae 
474 Hydroxide (ous)...., Pt(OH)e....... 229/08 4. og cian ano iobs anime wie Ree eee 
475 | Sulphide mono-....., PtS........... | 227.07 8.897 Pp decomp, fev wen cas the 
476 Sulphide di-......... PEs ae eee , 259.14 5.27 | decomp. | Seapl am enon 
ATT Sulphide sesqui-..... PtaSs. cies dics | 486.21 BBS) ee a ae eee meds Ae 
478 Sulphate... deelsces i EeGOus 420} 459,20 bosch eee cane Eee Orne bination een 
479 | A agep eco c Ab co bert aman eumigena nie nue Bs Dole uracanr 39.10 | 0.87518° i 42.57 757.5° 
480 | Acetate............. RG, HiO2...... A CH oe ai ae | Ulevoy nese ee ae 
481 Aluminate.......... KeAbOs.3HeO .| 280.46 |............ Lee dirse via iva alternate eee 
482  Antimonate......... | KSbOs. . ot SOT BU ass tes aee E inik eb vain a dle Shhh es 
483 Antimony! tartrate. _KSbOCiHiOs 
| Agi 8 Rey eel 332.34 | 2.6 Ris T00* alos aeaees 
484 Arsenate............. i | KsAs0u. Y eich ROO, SOL wievawce neal come aer ce ak Meee oe ere 
485 | Arsenate............ | KeH AsO... OER ST i enue vt e cele ae aes 
486 | Bromate............. KBrOs | 167.02 | 3.271}778 434° decomp 
487 Bromide oscil 2a: SESE tatu etna alata | 119.02 | 2.75642 6 ees i ial MOM eae 
488 | Carbonate........../ | KOO... 0... | 138.20 2. B3197° | 860°-S9B° |... ese 
i i 
| i 
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SOLUBILITY IN 100 PARTS 


75, Gis-6° 
0.00036 
insoluble 
insoluble 


449 sohuble 
450, y. soluble 
451 soluble 
452 s. soluble 
453 insoluble 
454 insoluble 


454) soluble 
456) solubie 
457| v. soluble 
458) v. soluble 


 donom p. 
462 0.60033 


463: insoluble 


464) decomp. 
465, decomp. 
466) soluble 
467 soluble 
468 v. soluble 
469 , decomp. 
- 470 v. soluble 
471 insoluble 
472) insoluble 


insoluble 
| insoluble 
insoluble 
insoluble 
soluble 
decomp. 
1882° 
¥. soluble 
insoluble 


58° 
18.87 
soluble 
8.40? 
53, 482° 
89. 40° 


483 
484 
peal 
486 

487) 
388; 


Pee ener eeenere 


ee 


v. soluble | 


decomp. 


a 


Pe 


ree eseeanaes 


Khe eee ee eeae 


ee 


i 


120, 78° 


| 2.68 ee. 30° 


HR Oe eH RRR KEES 


i 


i 


Alcohol, acids, alkalies, etc. 


vy. soluble aleohol 
solable TINOs aqua regia 
soluble HNO 
solubie acids 


CR RE RRO OREO eee OHH ERR EEE EME HEEB EH ELS 


s. soluble alcohol 

soluble aleoho!l, conc. HsSO« 
8.5 ec. concentrated HO. 
soluble HNOsiI2SO, ether 
soluble CQ.CHCls, concentrated 
soluble alcohol 

sol. melted Ag.; s. sol. aleohol 
oil of aaa venenie and cinnamon 


Fee ee KER EER Ree HOKE THES ORES HE DEH HEHEHE SHER 


Pa a Se a) 


: decomp. 
| insoluble 


ce 


CHEER EES HEARED HH EREH OH EHH HEAR EE HSER RE OED 


soluble aleohol, ether, CueCls 
solubie alcohol, turpentine 
insoluble alechol 


RRR RR EKREEE HORAK EERE KHER EH EERE HEHE HH ES 


ree eee eer ee 


a ee ae ee 


bo cute eee eae 


‘decomp. 

iv. soluble 
| insoluble 
rarer 


Pe a oo es 


fee ure oa nunnee 


bese wee een ere 


Agi00? 
¥. soluble | 


5100? 
| 102. 04190° 
| 15 4100° 


i 


ROSE HEEARH HHO RRR REM HHEOREHDEHE RED ORE 


soluble alechol 
y. soluble 


eee ee ee ea 2 


Pe ee eee ee eee ee ey 


1.59°, 1031°- benzol, 0.4; aleohol, 
1400; CS8e,' 4400; 235 ether; sol. alk. 
insoluble ether, ‘CBs: sol. alkalies 


soluble CSz ether, CHCl, 
soluble CSs, CeHsCOCI 

soluble OSs, ether, CHCl, 
soluble concentrated H2S0, 
decomposes 

soluble alcohol, ether 

soluble aqua regia, fused alkalies 
soluble HCi, NHs aqua 

soluble alcohol, ether 


soluble HCI, HBr, SO2 aqua, alkalies 


insoluble acids, soluble (NHae8 
soluble (NHa)eS, aqua regia 
insoluble acids; soluble aqua regia 
soluble acids, alcohol, ether 
soluble acids, alcohol, mercury 

33 alcohol: insoluble ether 
insoluble alechol; scluble alkalies 
soluble warm KOH 


insoluble alechol 
4 alechol 


ARERR ERR EERE HERERO OH RHEE RRR eE EH EER EO HERR ESE 


insoluble alechol 
s. soluble alechol, ether 
insoluble aleohol 


* 


CRYSTALLINE FORM 
AND COLOR 


green Seis 
black hexagonal 
yellow crystais 
gray 


aca nrecehn rea eehosene ess 


blue solid or red 
reddish yellow 
rhombic 
crystalline 


cee meee ee meen eeeEmeeeeeD 


oily 


CO ewe HH ERRH EHH HOHE HEE 
Pea E EKER REE EEE EHD 


Pe ee ee oe ee ee 


erystala 
glassy 
rhombic 
needles 


tablets 
orystalline 
needles 


yellow regular 
red hexag. rhomboh. 


yellow rhombic 
liquid or monoclinic 
ortheorhombie 
plates 

tablets 

red brown 


binek needies 
black or gray 
steel gray 

yellow plates 


Coe M HEHEHE OHHH 


crystals 
eryatals 


octahedral 
needies 


CORRE ERE HERE SEHHEH OARS 


regular 


eee eee eee er eeerneeate sae 


ot 


HANDBOOK OF CHEMISTRY AND PHYSICS 
_ PHY SICAL CONSTANTS OF IN ORGANIC COMPOUNDS—Con. 


i 


| SPECIFIC | 
MOLEC-| GRAVITY | MELTING | BOILING 
NAMB FORMULA ULAR | WATER, 1 POINT POINT 
| WEIGHT arr, 1 (A) ig OM NN rt, 8 
| ea es | 
489 Eee | 
| Carbonate........... ee ah B30. 86 iui acs wen lonee mereey eee, 
490; Chlorate............, KCIOs.........) 122.56 | 2.34417° BOS Cg ee 
491 Chloridee.. caus. neu po © Be CALE | 74.86 1.99428 772° _subl. w.h. 
492 Chromate........... KeCrOy........| 194.36 | 2.7214 971° ildeeseaaeae 
493 | Cobaltinitrite.......| 2Co(NQz)s. / | 
6KNO2,3Hx0) 958.71 .......0- 05: dee. 200° ....... ee 
494| Cobaltocyanide.....| KiCo(CN)s.. | 371.43 ............ PIO OES athe 
495 Cyanide. ....+..++6.| KON.........) 65.11 | 1,5216° /red heat — red heat 
496 Dichromate...... wo.) KaCreOz....... 294.46 | 2. 6924° 398° ' dec. 1000° 
497 | Ferrieyanide......... KsFe(CN)s....| 329. 21 1.8109!" decomp. fetter eres 
498 Ferroeyanide..... Nietes area i | 
i 3H2O........| 422. 36 L BOSS i pekew ne east Liane ae 
4907 | | POTRIBEE eos wae KCHOs.. A hecsies 84.11 | 1.908 150° | decomp. 
500 Hydrosulphide. .... HO) sn CG Mase AN Bo ee decomp. |........++5. 
BO1| ‘Hydroxide. ......5... KOH. ....0.0ch 56.11 | 2.044 red heat | subl. w. h. 
502, Todate........ EGG aly4i Buh Ne seats .. | 214.02 | 3.97518° 560° 1 3h bas ean ead 
503 | Iodate acid.......... BEUO0s, 55) SBD ON Ore aes be eats fee 
604} Iodide............055 se NT Rae 166.02 | 3.043% =| 614°=728° Lo... e eee 
805 | Iodide tri-........... Ep. weossssshs| 419,86 |'3.4088" 0 45% Les 
506 | Magnesium chloride. MeCh.KCl. | : i 
(earnallite) “BHO ue | 277.90 | 1.618 Hea rede 18 OS a 
507 | Manganate...........| KeMnOs.......) 107.18 |.......... vil dea. 1008 es 
508 IUETAUA NY yess 6 o's sn BNOs. ives secfigebe ee Haeeaes | 333° | decomp. 
B00) Nitrite ln dae ENOx.. 0.0055. SB 1 11088") Rapecane oy: 
510 + Nitroprusside......... KeFe(CN)s. | 
i NO.2120.. ee Pach lentes eee Mee aes 8, Persneatin 
511] Oxalate! isu.’ 0002s K2C204.H20...) 184.22 2.08 | decomp. fevisencoees : 
512 Oxalate tetr-.......... KH3(C204)s. i 
i 2H20.....6.. 254.16 | 1.836 decomp. seesseeeeees 
BID | Oxides cucenes oe BO enemas 84.20 | 2.329 | Ped heb 70. a5 xa ees s 
514 Oxide per-.. ea Poa yg) Vee ed 142.20 |............, red heat | decomp 
515 Permanganate.. ..| KMnOg, ......| 158.03 | 2.703222 | dec. 240° .......... “ 
516 = Persulphate......... KeSvOg..... BIOS S4 iia. s haces dea..100" 4a Sey : 
517 | Phosphate ortho-....,, KsPOa..,.....-| 212.30 |..........4. i eas oan gee BRERA a8 
518| Phosphate hydrogen KeHPO........ 17430 eos '' dectmp: |. Uieraeas see 
519 Phosphate i 
Dihydrogen.. .| KHsPO...... »- 136.12 | 2.33897 96° : HO, 400° 
520 Phosphate pyro-. weve) KaPeOr3HeO.., 384.45 | 2.33 | SHLOy BOOT wes wae odes 
521 Phosphate meta-....) KaPsOw.2320. ' 472.40 | 2 senibil 2H:0, 100 eee 
§22| Phosphite........... KeHPOs....... i ab | decomp. [isscecessos 
523 SURO sai olde wand Bee siaeine BBS BO los saree wiae « Es Bahk s dase ace 
524, Sulphate acid........ RESO OIA. | 136.18 | 2.245 Oe) al | decomp. 
525 Sulphide mono-.....) Ch eR OU | 110.27 | 2.13 bok aint bis eee CURR ioe acne Weed 
$26 | Tartrate..........+-.| KeCiH4O6 
ilies. 2B eae Hee 24, 1,975 tcp Seas atek yee Ve aataeatane Ears 
527 Tartrate acid........ KHCsHiOs.. 188.34 71,006. Ga reteae eens see eee 
528 Radium bromide...... RaBre..........| 386. BE |. enasecerecforesgeazensl yee wea 
529 Chloride.. IEE he hab ay BORO ly eo ict 1 ie Si Sa ES 
530 | Silicic acid meta-......, HeSiOs........ 78.32 1.813 Lave Neen Betis ie 
531 Silicic acid ortho-..... 7 BS104. 0.0404. 96.33) LBP TT ns wai Peer aS! ‘ 
§32 | Silicon eryst..... vee) BL loka a omer ? : 
533 CADHUNG, U0, nals tent Silene se aad wanes : 
534 Amorphous. ......... Hssh OU SR Loa: : 
§35 Carbide gee ae | SiC... k 
§36| Chloride tetra-...... SiCl, : 
537 | Fluoride...... Late ae LEG iis aaa ; 
538 Hydride.. Sifia.. ulate f | : 
539 | Oxide di- amorphous SiOz.......... | 60.30 | 2.20i6°" “16008 | Stan is : 
| | 


CORPORA IMRAN esis is 


i 


womens 


coromecntcnenasnesenennccnannnenee 


490 3. 30° 
491} 28.5 0° 
492, —«61.50° 
493 —-0.090° 
494) soluble 


495) v. agate 
4.90° 


497 3345° 


Cold water 


i 
| 


i 
4 


498 27.gits8 


499 33 118° 
500) soluble 

501 10718° 
02 . 4,740° 
503 41.3915 
504 126.18° 


505) v. soluble 


¥. soluble 
decomp. 

2.830° 

0. 5640" 
317 a. soluble 
¥. soluble 


957° 
soluble 
| g. soluble 
2 v. soluble 
soluble 
36.38° 


soluble 
1332° 


0.370° 
soluble 


§28 
529 
530. 


531 
832 insoluble 


insoluble 
s. soluble 
533, insoluble 
534) insoluble 
535) insoluble 
526, decomp. 
537, decomp. 
538) insoluble 
539. insoluble 


1. git? | 


64, 51076 | 


| _ soluble 


H 


81 Ri0e 1° 


| 102180° 
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sOLUBILITY In 100 PARTS 


: | 
Hot water | 
| 268. 3109 

56. G10" 


ls. soluble 


122, 2108-3° 


77. Buone 
90, 698°3° 


Taped hae | 


see eee s exes 


es 


32.3578° | 
4.9340? 


_y. soluble | 


oe ee a 


§ 
Ce 


_ vy. soluble 


168° 
§, [460% | 


ea 


insoluble 
insoluble 
insoluble 
insoluble 


eeeevneeeounl 


121. gt00° | d 
H 


Alcohol, acids, alkalies, ete. 


ee ee ee 


"0.833 alcohol; soluble alkalies 


soluble aleohol, alkalies 
insoluble alcohol 


insoluble aleohol, ether 
insoluble alcohol, ether 
soluble glycerine, alechol 
insoluble aleohol 

g. soluble aleohol 


insoluble aleohol 
""y. soluble alechol Pe ee ee ee a 
vy. soluble alcohol, ether 
insoluble alcohol; ‘soluble KI 
"44/28 alcohol: soluble ether 
soluble alcohol, KI 


decomposes by alcohol 
soluble KOH 
insoluble alcohol, ether 
insoluble alechol 


soluble alcohol 


a a a 


| soluble alcohol, ether 
' decomposes by alcohol 


Tatu ate ieb erase ee 


soluble concentrated HeSOs 
insoluble aicohol 


| insoluble alcohol 


vy. soluble aleohoi 


insoluble alcohol 

jnsoluble alcohol 

soluble acids 

insoluble alcohol 

insoluble alcohol 

ecomposes by alcohol 

sol. aleohol, glycerine; insol. ether 


| gs. soluble alcohol 


insol. alcohol, H.C2HsO2; soluble 


/ soluble alcohol 


RRR eH DEH EERE EER THERE OHHH OER EE RHER EER EH ESE ETH SBOE 


soluble alkalies; insoluble NU4Cl 
soluble alkalies; insoluble NHuCi 
insoluble HF; soluble HNOs 
insoluble H¥; soluble HNOs 
soluble HF, KOH 

insoluble acids 

decomposes by alcohol 

soluble alcohol, ether, TINOs 
decomposes by H 

soluble hot Lieatian! HY 


CHYSTALLINE FORM 
AND COLOR 


monoclinic 
monoclinic 


reg 
yellow rhombie 


yellow tetragonal 
amethyst needles 
octahedral 

red tri-or monoclinic 
red monoclinic 


yellow monoclinic 
rhombic 

yellow rhombic 
rhombohedral (2H20) 


regular 

rhombic or monoclinic 
regular 

dark blue needles 


hexagonal 
dark green rhombic. 


ECAH TERR HERR EE RBA EH ED 


prismatic 


red monoclinic 
yellowish plates 


triclinic 

gray octahedral 
yellowish leaflets 
dark red rhombic. 
prismatic 
rhombic 


TEER EHH RRR HEHEHE RHE DEED 


ee ee 


RR EERE RHEE EHO 


monoclinic _ 
brown erystais 


monoclinic 
rhombic 
yellowish regular 
amorphous 
arnorphous 

gray octahedral 
crystalline 

brown amorphous 
rhombic plates 
yellow 


ee ee a ee oe os 
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a et SPECIFIC 7 7 

: MOLEC: | GRAVITY | MELTING | BOILING 

NAME i FORMULA ULAR | WATER, 1 POINT POINT 
i WEIGHT AR, I (A) 4“ 32 g 8s 
ae | | Hs, 1 (D) 

540 | | Silicon | / 

Oxide di eryst......4 | 8102., us. 30 2.318-2, B54 PIBO RU ener’ 
B4i|  Suiphide............ PSiBe. Laas f ORME ha vigte wna bee wares omen | white heat 
B49) BilVek ics cc ceas esse oe : | AB. eee 107. 8 10.53 961.5° 2050° 
543 | SUVET. ce eee eee eee eed Ag sf 107.8 ac se VRE ihe Hiald| ROO A EERSEE 2030° 
544 Acetate. ace | AEGiHAOs.. rane | 166. 90 3.259 | OCOD. Ts cheats 
845 Bromide........-... Aging lee | 387.80 | 6.47928 | 487" a aa 
5A6 varbonate........ AgsCOs. 6 275.78 | 6.007, 8 : ee. 200" Wiese ea umes 
547 Chloride.......... AgCI]..........) 143.34 : 561 y EBL $60 nos einterns 
548 Chromate.........561 AgCrOy....... / 331.86 | 5.523 een Se ee is 
549 CV ATG. a nan | AON. 4 138. 80 3.95 | decomp. ly Nr et as ve 
BBO Wedide.. iiss = ip | 234.2 . 6757) | 526°-556° ............ 

59 16 nN ree ee g O00 “8407 fea onl momeler 
553 | Oxide per-........... AgO. | den. 100° Sida yd 
§54| Sulphate............ 654°-676° | decomp. 
555 Sulphide............ AnS. 812° | oxidizes 
556 | sence phe te voaaes | Ag 166.96 fos. base aoe oes Ropes ot: 
557 Sodium.. Sec Mapes 25.00 0.735088 | "976° “878 
B58 | Acetate. i... sss... | NaGsHaO2. | : 

i 1 3H2O........ , 136.7 | 7.4 58° [octets 
569 Aluminate........... | NazAleOy...... BL Su PeDy omer: 2 Se ae ie duneke cigane 
560 Ammonium phos... .. Dare ese: Bs 

Pe SEID he ne 209.11 | 1.554 | decomp. 40000540500 03 
561 Antimonate......... i onasOs 74120) 908.51 oss. a ee Lata wae Panes Ua ca ese ae 
562 | Arsenite............. | NasHAsQs..... 170.01 | 1.87 |, id ce ee aaa ene 
563 | Borate tetra-........ ? NaeBsOz......- 202.0 . 387 TL: edema Sate een 87 
564| Borate tetra-borax.... NaeBsQ7.10H21)) 382.16 1, 69417° red heat) ivccisws teers 
565 | Borate meta-......... NazB2O.4HeO. 204.06 ............ ce pbea Oot to rte es 
866| Bromide.............| NaBr.......... 102.99 | 9.95-3.08 (757.79 
567 Carbide neyo. ir eats | Nag(e......... ATR IG aT a ee eens 700° 
568 Carbonate.. ot NaeCOs. 2.2... | 106.90 2.43-2.51 | 849° decomp 
569 Carbonate........... | NasCOs. 10H20) 286.16 | 1.446:7° i 34° 105° 
570; Carbonate acid...... | NaliCds...... GSO 1 219-9828 1c ivee oes nk ete 
S71 Chloride Sih... eas BCE oe ene 58.46 | 2.1741 | 804° | white heat 
572 Chromate. ....-..0s. | NagCrO: i ; | 

|  10HO 342,26 2.7416 ee § ee ee rao eee my : 
573 | Cyanide...... ip wanals | NaCN......... S001 een 4s eat ey: Jotet eect eee 
574 Dichromate......... | NavCreO7.2H20) 298.23 | 2 §g16° fda wie ee ogee meen eae 
575 Hytiroskie tcc ees | NaOH... -..... 40.01 | 2.18 i 098° | white heat 
B76) |) Todtdey/ 2.0. cocoa NOLS wea 149.92 | 3.65418.2° | 603°-695° |. ........... 
877| Nitrite .............- NaNOs........ 69.01, | o1S7* | 9) egegt ae cee 
578 | Nitroprusside........ : NasFe(CN)s i 

| NOSH:O+: 5.) 207,84 | 1.08089 Loe deen ate ee 
BIG 1 Onidetes. ci. Navi. vies, | 62.00 2.25 red heat — sublimes 
580 Phosphate trisodium. NagPOs.12HsO) 380.19 | 1, 618-1. 645 8 Sear Sere ER ARP 
581 Phosphate disodium) NazHPO.. | 

12020... (858.2 | 1.523516? | MRE Cerone rae tote 
582 Phosphate mono-..... NaH2POs. i126 138.03 2.040 | 2H20, 200°... 
583 Phosphate meta-..... NasPsOn..... 408. 00 : 476 FORM Odgers Sree 
584 Phosphate pyro-..... | NasP2O07.10H20) 446.16 | 1.824 BG NINT sic wees 
585 Phosphate pyro-.....) NazH2P207 
586 (disodium) 6H... 330.11 | 1.848 ae Sedat eaeienad Las beim 
587| Phosphite........... NasHPOs 58:0) 216.09 |..1......-.. eae nas Se I) 
588 Phosphite acid....... | 2NaH ae 

i | 520.. BLU i als ere ig Ee cere 
589 «Silicate.........-.-.- | NasSiOs....... a ec elms New UNG? katae te ease ws 
590 Silicate water glass... NasSigOs....... 2 BOS Balin denn aerial ieee arene wee eee 
591 Stannate............ NaeSnOs.3H20) 267.05 §.........--. Les atae raee Oa: 
592} Sulphate............ NazSOa........ 142.07 | 2.67192 | 888° | Tarts Nass a) 

j i 
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souusiLiry ty 100 paRTs 


Coid water | Hot water 


insoluble 


r 


Aleohol, acids, alkalies, etc. 


SPOOR RLIA LIER CORBI ARAEALEPIOPAL SPOOR 


CRYSTALLINE FORM 
AND COLOR 


540 insoluble sf... +e eee et | insoluble alkalies; soluble HF hexagonal prisms 

Bal decomp. Seah at sant COOL MLE. alkalies; decomp. by alcohol needies 

542 insoluble ‘egokibls ' faoluble HNOs, hot concentrated |J........... 600.05 000 0 
UREA ie GUNS Se al erg H2SOx«: insoluble alkalies Fiver rs ee ete rs haa 
B44, 1.02149 ee agen oe ak sacd FARinRe 

545 0.000026%° | 0.00014:0° 6.051 N Hs aqua; soluble KON : pale payee berahedyal 
546, 0. 003115° 0. G510* sol. NH3aq., NasSeOs: insol. Bigot yA, cadet owas 
547, 0.000152%° | 0.0022100° = soluble conc, HCl, NHs aqua | regular 

548 0.002818° -eenrsesesse SOluble acids, NH agua, KCN i dark red crystals 

549 6.00002125° | insoluble soluble NHs aqua, KCN, HNOs | white eurdy 

550| 0.000085%° |............ soluble KCN, NaoS:0s, NaCl | yellow hexagonal 

651 1220° g4gic0° 66 alcohol, ether, glycerine | rhombic or hexagonal 
Be Oe ees i ese soluble NHs aqua, KCN _ brown powder 

853 insoluble = |...........- | soluble concentrated H2S04, HNOa | black octahedral 

554, 0.58 1.45100 | soluble H»SOu, HNOs, NH _ rhombic 

sero OU0Ue Wy) boeec cb da wa , soluble concentrated H2SOs, H.NOs | gray black regular 

556, 0.000021%° | 0.0002310° | insoluble dil. acids; soluble NHzaq., curdy 

557| decomp. decomp. | insoluble benzol, ECE ATION TAIN ed a OL ee 
558 266° | soluble alechol, 2.1 solubie acids | ‘monoclinic prisms 

559) soluble v.soluble | insoluble alcohol | amorphous 

560, 16.7 100 = insoluble alcohol | monoclinic 

561 TES lad ane ee emeeeeees _ 8. soluble alcohol, NHj salts octahedral 

562 v. soluble OCS TNE ee heh eed ca Ak te Wes yw REO eR UMM TRR MRE Cu eae wh Om” 
583. 1,35° 52.5100° | “Insoluble alcohol . PE LG acinar: 
564 283° 261.4100* | insoluble acids; soluble glycerine monoclinic 

565, soluble VERDI eo in aes Mein taneny sites Mere vue monoclinic 

566 79.58° 114, geen? 8. soluble aleohol regular 

567, decomp. decomp. soluble acids, decomposes alechol | powder 

568: ae 45,4100° | insolublealeohoL faces e env eunrecer ers sene 
569 21.33°° 1142388° insoluble alcohol monoclinic 
> 570 6. 900" 16.40%° | insoluble alechol . | monoclinic 

571 35.70° =| «=«39100° S| insoluble cone. HCI; s. scl. alcohol | regular 

572 ST RR evoked i ess} s. soluble alcohol _ yellow triclinic 

573, acluble |v.soluble | s. soluble aleohol rare ia oie nee ues 
574; 2390° RAMOS ou a saw catae sau ashe wai ha are NR areas a ome _ red triclinic 

575, 133.318° | —25080° y. soluble alcohol, ether, glycerine de gacnae cris aan ses eease 
576 158.79° | 312.5100° | v. soluble aleohol. | regular 

ay 83,.320° | v. soluble | 6.31 ether; alcohol, 4.43 erystalline 

Be OEE eee AML ys tinl hoe dew amnnn ss « | red triclinic 

579 decomp. decomp decor poses alechol grayish 

580 28. 315° he eit OG ioe isn Se ane ae aes revit hexagonal 

581 BeSGP Meise seu aee | insoluble aleohol | rhombic 

BSe we soluble.  |...--.0.->e. / insoluble aicohe: _ rhombic 

583) insoluble insoluble | soluble acids, allalies Sees eae een eee. 
aoe §,40° 93 | insoluble alechol | monoclinic 

Be nee Noite ueck ais ei race et Oates mas eax e seen 
$87) acluble -y. soluble | insoluble alcohol rhombohedral 

i j 

58s} 560° RRP ee Oh rei cat he sana s Ve ea ine ks or 
589) soluble soluble insoluble aleohol, Na and Kealts (..........0000ccce eee 
590, soluble soluble insoluble aleohol, Na and K salts cae 

591, 67.40° 61, 320° insoluble aleohol _ hexagonal plates 

592 4. 80° 42. §800°. | insoluble alcohol | rhombic monoclinic 

i i 
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SAAALLAL AO AAALLAAPADSEASPLEAESIESIOSEALOAAE MAMA RAH AAAEY PLA LAA AAANAU AAO AEAAASAEAILS ana A nV EAIAAA AA tReet aoe 


F AAD 
| i SPECIFIC 


| - | MOLEC-| GRAVITY | MELTING | BOILING 
NAME FORMULA | ULAR | WaTER,1 > POINT | POINT 
werent arR,1(A); °C. | CC, 
i He, | {(D) i 
78.07 | 2.471 Lintuaiinie cg soe 
7 eh Aone PERE i ce 
Eagle Ea (°7"450°"""" decom. 
| 252,18 | 1.561 7H20, 150° decomp. 
| 104. 08 | 1.48 | decomp. eee 
| 2.97888 33°) | 34g® 
oO peda 6.6~-6.9 S187) Gea oe 
601 Oxide ‘eryst... 10 MEM enr nee Gee 151.00 | 6.7-6.85 | infusible Liewea adunae 
602 Sulphide............ | Bass. ccc. es: i 183.14 | 4.42-4.60 BUDEK arson, Bah Boe hee eee 
603 | Stannous epee Oe cas ein pen BOISE Wit adaa nunca | 249.2° | 603°-628° 
Chloride tin ao | SnCle.2HeO...) 225.95 | 2.71 88° | = 37.7° | decomp. 
Hydroxide... a At tat catia Re Re ON avian Py aint ay PO AN RIE OLS 
Oxide. ...c.ccavsee ses BF ay awirie ate / 135.00 6.3 | GOOOMO. | U5. aaeeens 
Sulphbate...-ss.0-0++ SnSOj....<0-55) SER AU cunuana ees Reis | Soules UM 
Strontium........... Bae OS UN 87.62 2.54 | 900° burns 
Carbonate........... 8rCOs... 147.62 3.62 dees LIGh ee 
Chlorides cscsue ees ate eee ea 158.54 | 3.054 Sion goleveay pals 
hloride......06s0s0e) SrCh 6420 266.64 | 1.964167° pA ealeormay abe ney acl) Ne 
Chromate........... 1 Bern... 2.5) 208. 7S bie BOO von ewewets eaueniamaey 
Hydroxide... ...| Sr(OH)e....... 121.64 | 3.625 PA ae ee i ES Ree 
Nitrate......0ccs00s- Sr(NOs)2...... 1 211.64 | 2.08087 BHT Le sasenwcens 
Oxndatey eres ee SrC2O4.HyO...; 193.64 |............| decomp, |..... POU Ne 
LO RY agra) ats yo 5 8 FON aan 103.62 | 4.45-4.78 BOOT? i geen. 
Bulphate.......... SBOE Ls | 18800 | STB OP ee ete 
Sulphur amorph soft..| Ss.......... 1. 256.56 | 1.95560 = 190° 4g 6® 
ellow..... 2.0 vos BRST aa 66/2.008 [ee eecsnrens  444.6° 
Colloidal 83.. 8 256.56 | i 
Plastic SY.......665- 
Monoelinic ia 
Rhombie Saq.......-. | 256. 05-2. i i ; 
Chloride tetra-....... 1 ee eee chick ee #38) da cans A eee : 
Oxide di-.........2.. Se RR NR 64.07 | 2.2630 D IBA, Gee 
| 1.483680° | i 
Duna eet aCe lion: RU Oe decomp. Luk, ys 0d 
Oxide trie... 0.0... BOM oe | 80.07 2.75 D 16.89.) | aeae 
Oxtde B-tri-.........| (BOs)... 160.14 | 1.040 ge aan 
Oxide hepta~.........| S2O7......20055 VCE Sa po! 0° = decomp. 
haat Heidi oe. H2S0z.,......... 98.09 | 1.834248 1 ABS ae: ee 
SVT PR get MNS Sn.......0...-., 119.00 | 6.53-6.56 | sta.170° © -2200° 
Te FH eae UU relgt GOR AR aly Sn .».| 419.00 | 7.208428° 232° Leh aes aiate lle 
Tin HAE 119.00 | 5.84668" | ata 205 ieee we 
Titante acid........... HaTi0s........ rues Bhi PAB ER SG) 
Titanium... a Vianna eae eee nanan, 8.1 | 3.843 i BOGE Oa eee eaters 
| Tungsten..........0+6+ . Wai dae rca “184 00 18.77 Ee | ples ere a nance ds nes 
HES OS a iy ie He oa 65.37 | 7.2428" gt? 918° 
ACOtRt...cccceeenscel Tee | 183.42 1.84 RMS IE Laan ae 
Chloride.......c.s.0+| BHC evesnuess | 136. 25 | [2.0188 0 368) ees 
Hydroxide... epee iba sh Z g3 Oe / 99,39 | 3, Y eooE Ds olor s ree vie eo 
Nitrate. occ csc eas tat NOM 6H20 297.49 2. 0g5ts° bi SOE™ ood 131° 
642; Oxalate.............., ZnC204.2H0. ., 189.04 | 2. > alee per Er) EE a 
6431) Oxide cs eco eae : os 37 «5.78 Ne hea ina sa ES AN tate 
644 Oxide per- | 97.37) uF 
645 Phosphate i 
646 Phosphate pyro-..... crerees| BOL. 74 | 
647| Sulphate............ ZnSOu.. | 161.44 3.6235%° | dec. 400°... 2... 
648 Sulphate. ........... Zn80.. 7H0... | 287. 55 1.964 50° pater saat as 
649 Sulphate MRD N Jn8O.6H20... 269.54 2.07 as EON BEY 
650 | Sulphide.......... 8: a aE _ 97.44 | 3.98 ee; : eee eee 
sola Sulphide (blende)...| ZnS........... | 97.44 | 4,03-4.07 | 1049° bose yet ae 
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SOLUBILITY IN 100 PARTS 


644 insoluble 
646, insoluble 


Hy 


a 


soluble acids, alkalies 
soluble acids, alkalies, NHaCl 


decomposes by acids 


salts H 
soluble acids, alkalies, Ns aqua. 


A a a A CRYSTALLINE FORM 
AND COLOR 
Cold water | | Hot water Alcohol, acids, alkalies, ete. 
a, | | 
893 15, 410° 59,29° | g. soluble alcohol; insoluble ether flesh colored amorph. 
594 soluble isoluble § s.solublealcohol nese weet teens eeeneeeees 
595, 14. 18° 49.540° | insoluble aleohol EA ON ON ey 
oe eihea al eds te nein | monoclinic prism 
7 8.80iuble | salubie | insoluble alcoho aerate antag ava eee uaS oe Uke Talay, ¥ 
598 insoluble insoluble insoluble acids; sol. KOH | amorphous 
899 soluble decomp. — sol. alcohol, C&:, ofl of turpentine | liquid 
600 insoluble insoluble soluble concentrated H»SOs | amorphous 
601 insoluble insoluble _ soluble concentrated Ha80<¢ | tetragonal, hexagonal 
602 0.00002 insoluble — soluble conc, HCl, alkalies, sul. — yellow hexagonal 
603 83, 90° 269.8%° | gol. alkalies, alcohol, tartaric acid .......-.-...e eee ee reese 
604 118. 70° SELL Reis & ' gol. alkalies, alcohol, tartaric acid _ monoclinic 
605 insoluble decomp. _ sol. dil. acids, alkalies, insoluble _ yellow amorphous 
608 insoluble ..........-. | soluble acids, NH«Cl; insol. alkalies black regular 
607 18. 919° 18.2100° | soluble H2SO4 _ erystals 
608 decomp. decomp. soluble acids, alcohol | erystalline 
“AIRY BU 1 8 soll RR ge | 0.12 HaCOs aqua; soluble acids | rhombic 
ao ae | _ ee | soluble absolute alcohol BCL NVM. Spout 
ap one ie Ce a nba tele acetio. acid, Ni salts | monoclinic prisms 
: : ° | soluble 4 IGEN SCAT ae 
614 39.50" 101.110" 0.012 absolute alcohol _ regular octahedral 
615, 0.00518 = 500° soluble HCI erent s ehateetnye 
616 decomp. ee ... 8, Soluble alcohol, insoluble ether | gray white 
617, 0. 011438° 0.0164:%° insoluble diluted H»SOx, alcohol | rhombic 
618 insoluble insoluble _— partly soluble CS: pale yellow amorph. 
619 insoluble —_............ insoluble CS: amorphous 
620 soluble eens e hvlele lie | insoluble NaCl | pale yellow 
621 | insoluble [eeeeenestves | insoluble CS: : eltron yellow amorph. 
622, insoluble insoluble _— soluble CSe, alcohol, CH3Cl, CoFfe | yellow prisms 
623 insoluble insoluble | 24, 181.3, CSe | yellow octahedral 
624, decomp. GOCOMP. sees erences serene teeter ete as _ yellow brown liquid 
625° 7979 ec.° | 1560 ce. ®° soluble aleohol, H2SOs, H.C2Hs02  ... 21.6... sere e eee e eee 
626 decomp. : sereseaeeses, decomposes by alcohol, ether fost green crystals 
627 decomp. “decomp. _ soluble concentrated H2SO¢ prismatic crystals 
os decomp. : LIOR hea ac Bee Ck Wh Sain See stale ia kw § silky needies 
i decomp. =§ decomp. — soluble concentrated H2504 | needles 
DAO OL [eseecssseee,/ decomposes alcoho |etecergesrreereasseneers 
631) insoluble insoluble Las HCl, HsSOu, dilute HNOs, | rhombic 
ee insoluble insoluble _ Cunha ok ht KOH | white tetragonal 
63 4 insoluble insoluble  insol. aleohol, sol. acids, alkalies ............-.0eee nero 
635 insoluble decomp. soluble acids | dark gray amorphous 
636 insoluble insoluble | soluble HNOs aqua. regia, conc. hot gray to black 
637 insoluble insoluble soluble acids, alkalies, HC2HsO. _—_s crystalline 
638, 302° 44, 100° = 2 8%5°18679°alcohol | monoclinic laminae 
639 =. 290° 616198 = 400125 aleohol, v. soluble ether | octahedral 
640 0.0004238° insoluble soluble acids, ‘alkalies rhombic prisms 
G41 324. 50° essseeesess, V. Soluble alcohol viamonenmat 


647, 43.020° 95.03100° gs, soluble alcohol 
648, 115.20° 633.59169° gs. soluble alcohol 
i RO COLE Pex deensvie is tee ribiaekgavee cer eksasuet vate tee soae te | monoclinic or tetrag. 
650 0.00069 = insoluble _—_-v. soluble acids; insoluble HCzHsO2 | ....-..-.-.0. eee enee es 
a 0.000065 = insoluble soluble acids, NHs aqua. | gray crystals 
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SEPARATION OF THE METALS INTO GROUPS 
Outline of the ibe 


eae Soeaniie gall the metals: add H Cl. 


Filtrate: add tee 
Prankpateto: an PERL Roun aa mcs Ca Diane oe: 
. Prectpitate: se de irlow eae Has) 
AgCl, HeCi, i BL cle chatch ee a ree 
| HeS, PbS, BeSs, CdS, i 


: Filtrate: 
| add (NHa)2COs- 


PbCh. 
| CaS, AseSs, SbaSs, Sn8, 
| SoS: Add (NH1)2Sz. 


Roe | Precipitate: | Filtrate: 
i i Co ’ woot i 
H i 
H 
i 


“Residue: tion: 

i eR [aoe BaCoOs, Me. Kand 
| -HeS, PbS, | (NHisAs&, FeS, ZnS, ae 

| owns SrCOs, | Na salts. 
| B ¥ ’ N : is 6 

Ss, CdS, | (NH:)sSbSs  CaCOs 

ne Cu8S. (NH 28n65. 


t 


PRECIPITATION AND SEPARATION OF LEAD, SILVER AND 
MERCUROUS MERCURY 


ey ay Oualline Of ue precess Ue eee 
Precipttate: AgCl, HeCl, PbCh add hot water 


OASLE RAED IT EOY IRA EARI NII OT 


Residue: “AgCl ee add NHOH. | Sohition: | PbCls 


pS Eae aah Baas ae ee ER IS | 
i } 


Residue: “Solution: add HNO; add HeSOu add HS 
NH:H¢gCl . to one part | to another 
= AAO ae pier ar ech car acs NSB ia Mee tay 
| | | 
| Precipitate: AgCl. | 
He, Spin . Precipiate: | Precipitate: 
| PbSO; PbS. 
: i 
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SEPARATION OF MERCURY, LEAD, BISMUTH, CADMIUM 
AND COPPER 
Outline of the process 
Precipitate: Hig8, PbS, BuSs, Cas, Cus. Boil with HNO, 


SPARE RAEEE ARIAS AIA AANA EDRAASSES ALAS MERIAERYELAEDLOPMDOII IA CAY Esp treeneCe tO ORIEL AIEEE 


Residue: HgS. Solution: add H*S04, 
Dissolve in HCL |~ oh Raat ee, BNA 2 ee ee oe eee 
and KClOs; add } Pieetpttate: oF VWiltrate: edd NHjCH. he: 
SnCh, | PbSOs. _Procpttate | Filtrate: dd KON ond HS: 
Precipitate: HgCl BiOsHs. | ESPLEE ol henna 
a : Dissolve in H on, | Prectpitate: Solution: 
c sa add > 10. Cd58. KCN.CuCN 
| peceiciais: 
| a Bi0Cl. ioe o 


SEPARATION ¢ OF ARSENIC, ANTIMONY y AND 1 TIN 
Outline of the Process — 


Precipitate: AsoSs, BbiSs, § SnSe. Add sirong He Cl. ee eee 
Residue: AseSs. | Solution: SbCl, SuCk (and small amount of HsAsO,). 
Dissolve in HCti and Place in hudragen generaior. 
KClOs; add NHOH, en RTO LD AIDE ID PILL EPL EEO LLL EES AAPL DOA ADDIODDLL LLL DOEDLOOLEELEDEDEDSED!SIELLELULERDELELOLEDLLED! PL ILEESSEALESESLLALILLLE ALA ACPO! LE 
NHiC1, and MgCh. Residue: Sn. Gas evolved: SbhH; (and AsHs). 
aig Dissolve in strong | Pass through a hot tube. 

Prectpitate: HCl ah d aad HoCh. Sasaistatin oat a ets BeSAL SAR Se SST OR pomp eS 

pena teh L Deposits Sb (and Ad). 

MeN HAsO, TiEe 
' | Precipitate: | Preat with N aOC1, 
| HeCl. ae 
< Residue: Solution: 
| Sb. (Hyg AsO4). 


SEPARATION OF NICKEL LAND C COBALT | 
Outline of the process 


Precipitate: AlOsHs, CrOsHs, CoS, NiS, FeS, MnS, ZnS, [Bas(POs)s, ee 
Cas(PQ,)2, MgNHPOd). Treat with dilute Ht Cl. 


Residue: CoS, NiS (FeS in small amount). Dissolve in aqua Solution. 
regia and add NH.OH, 
Precipitate: Filtrate: expel NH, salis, add KNO2 and 
HC2HiO2 


FeOsHs 


Precipitate: | Solution: add NaOH. 
| Co(NOn)s. 3KNOz. | Precipitate: NiOsH. | 
| Test in boras bead. 
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TEXT BOOKS, MANUALS AND REFERENCE BOOKS 
Physics 

Adams’ ‘Physical Laboratory Manual.” 

Ames’ ‘Theory of Physics.” 

Ames’ ‘’Text Book of General Physics’’ 

Ames and Bliss’ ‘‘Manual of Experiments in Physics.’’ 

Avery’s ‘School Physics.” 

Ayrton’s “Practical Electricity.” 

Bonney’s “‘Induction Coils.’? (A practical manual for amateur 
coil makers.) . 

Bottone’s ‘Electrical Instrument Making.” 

Bottone’s “Galvanic Batteries.” 

Boys’ “Soap Bubbles and Forces Which Mould Them.” 

Carhart’s ‘‘ Electrical Measurements.”’ 

Carhart’s ‘‘Primary Batteries.” 

Carhart’s ‘‘University Physies.’’ Part I, Part IT. 

Carhart and Chute’s ‘‘High School Physics.” 

Carhart and Patterson’s ‘‘Electrical Measurements.” 

Chester, Dean and Timmerman’s ‘Laboratory Manual in 
Physics.” 

Chute’s ‘ Practical Physics.’ 

Chute’s ‘Laboratory Manual.” 

Coleman’s “Laboratory Manual.” 

Cooley’s ‘“Student’s Manual of Physics.” 

Crew’s ‘‘Elements of Physics.” 

Crew’s ‘‘General Physics.” 

Crew and Tatnall’s ‘‘ Laboratory Manual of Physics.’ 

Cajori’s ‘‘History of Physics in Its Elementary Branches.” 

Dolbear’s ‘‘First Principles of Natural Philosophy.” 

Dolbear’s ‘Art of Projection.” 

Derr’s ‘‘Potography for Students of Physics and Chemistry.” 

Everett’s ‘“C. G. 8. System of Units.” 

Ferry’s ‘‘Brief Course in Elementary Dynamics.” 

Ferry’s ‘‘Practical Physics.” 

Gage’s “Principles of Physics.”” (Revised by Goodspeed.) 

Gage’s ‘‘Laboratory Manual and Note Book.” 

Ganot’s ‘Elements of Physics.’? (Seventeenth edition.) 

Hall and Bergen’s ‘‘Text Book of Physics.” 

Harvard ‘Descriptive List of Elementary Physics Experiments.”’ 

Hasting and Beach’s ‘‘Text Book of General Physics.”’ 

Hoadley’s ‘‘Brief Course in Physies.’’ 

Hopkins’ ‘Experimental Science.’’ (Twenty-third edition.) Two 
volumes. | 

Jackson’s ‘‘Elementary Electricity and Magnetism.” 

Kerr’s ‘‘ Wireless Telegraphy.”’ 

Lockyer’s “Spectrum Analysis.” 

Lodge’s ‘‘Elementary Mechanics,” 

Mann’s ‘Manual of Advanced Optics.”’ 

Mann and Twiss’ ‘‘ Physics.” 

Meadowcoft’s ‘‘A, B, C of Electricity.”’ 

Miller’s ‘Laboratory Physics.”’ 

Millikan’s ‘‘Mechanies, Molecular Physics and Heat.” 
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Millikan and Gale’s ‘“‘A First Course in Physics.”’ 
Millikan and Gale’s ‘‘A Laboratory Course in Physics.” 
Millikan and Mill’s ‘‘Electricity, Sound and Light.” 
Mumper’s ‘‘Text Book of Physics.”’ 

Michelson’s “The Velocity of Light.” 

Michelson’s “Light Waves and Their Uses.” 

Nichols’ “Outlines of Physics.’ 

Nichols’ ‘‘Laboratory Manual of Applied Electricity and Mag- 
 netism.” Vol. I, Vol. II. ; 
Nichols’ Smith and Turton’s ‘Manual of Experimental Physics.” 
Ostwald’s ‘‘Manual of Physical and Chemical Measurements.” 

Rood’s “Modern Chromatics.” 

Roscoe’s ‘Spectrum Analysis.”’ 

Salomon’s ‘‘Experiments with Vacuum Tubes.”’ 

Sabine’s ‘‘ Laboratory Course in Physical Measurements.”’ 

Shearer’s ‘‘Notes and Questions in Physics.’ 

Smithsonian ‘Instrument Tables.’ 

Stewart and Gee’s ‘‘Lessons in Elementary Practical Physics.” 

Stewart’s ‘‘ Lessons in Elementary Physics.’’ 

Twiss’ ‘Laboratory Lessons in Physics.” 

Thompson’s “Elementary Lessons in Electricity and Magne- 
tism. 

Thompson’s ‘Dynamo and Electric Machinery.” 

Thompson’s “Light Visible and Invisible.” 

Trevert’s ‘A, B, C of Wireless Telegraphy.”’ 

Tyndall’s ‘“‘Heat.”’ 

Tyndall’s “Sound.” 

Watson’s ‘‘Text Book of Physics.’ 

Watson's ‘Text Book of Practical Physics.”’ 

Wentworth and Hill’s “Text Book of Physics.” 

Wentworth and Hills’ ‘ Laboratory Exercises in Physics.” 

Whiting’s ‘Physical Measurements.” 

Whiting’s ‘‘Mathematical and Physical Tables.” 


Chemistry 


Arrhenius’ “Immuno-Chemistry.”’ 
Baskerville’s ‘General Inorganic Chemistry.”’ 
Baskerville and Curtis’ ‘‘ Laboratory Manual.” 
Brownlee and Others ‘Principles of Chemistry.” 
Brownlee and Others ‘‘ Laboratory Manual.” 
‘‘Chicago High School Manual of Chemistry.” 
Clarke and Dennis’ “Elementary Chemistry.” 
Clarke and Dennis’ “Laboratory Manual.” 
Blount’s “‘Practical Electro-Chemistry.”’ 
Cohen’s ‘Tests and Reagents.” 
Fresenius’ ‘‘Quantitative Chemical Analysis.’’ Two volumes. 
Getman’s ‘Blow Pipe Analysis.”’ 
Hempel’s “Methods of Gas Analysis.” 
Hessler & Smith’s ‘‘Essentials of Chemistry with Manual.” 
Irish’s “Qualitative Analysis for Secondary Schools.”’ 
Jones’ “Elements of Physical Chemistry.”’ 
Jones’ ‘Electrolytic Dissociation.” 
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Jones’ ‘‘Elements of Inorganic Chemistry.” 

Le Blane’s ‘Text Book of Electro-Chemistry.’’ 

Linebarger’s ‘‘Elementary Chemistry.”’ 

McGregory’s “Manual of Qualitative Chemical Analysis.” 

McPherson and Henderson’s ‘‘An Elementary Study in Chem- 
istry. 

McPherson and Henderson’s “Exercises in Chemistry.”’ 

Nernst’s ‘Theoretical Chemistry from Standpoint of Avagadro’s 

_. Rule and Thermo-Dynamics.” 

Newell’s ‘‘ Descriptive Chemistry.”’ 

Newell’s ‘‘Experimental Chemistry.”’ 

Newell’s ‘‘Manual of Experiments.’’ 

Noyes’ “Qualitative Chemical Analysis.” 

Noyes’ ‘‘Elements of Qualitative Chemical Analysis.” 

Noyes’ ‘‘Organic Chemistry.” 

Ostwald’s ‘‘Manual of Physical and Chemical Measurements.”’ 

Ostwald’s ‘‘ Principles of Inorganic Chemistry.” 

Rolfe’s ‘The Polariscope in the Chemical Laboratory.” 

Smith and Hale’s “Laboratory Outline in General Chemistry.” 

Stoddard’s ‘‘Outline of Qualitative Analysis.” 

Storer and Lindsay’s “‘Elementary Manual of Chemistry.” 

Remsen’s ‘‘Organic Chemistry.” 

Remsen’s ‘‘ Inorganic Chemistry.”’ 

Remsen’s ‘‘College Text Book in Chemistry.” 

Remsen’s “Introduction to Study of Chemistry.” 

Remsen’s ‘‘ Laboratory Manual.”’ 

Talbot & Blanchard’s “Electrolytic Dissociation Theory.” 

Walker’s ‘Introduction to Physical Chemistry.” 

Williams’ ‘“‘Hlements of Chemistry.’ 

Williams’ “Introduction to Chemical Science.’ 

Williams’ ‘‘Chemical Experiments.” 

Williams’ ‘Laboratory Manual in Inorganic Chemistry.” 

Williams’ ‘‘Laboratory Manual in General Chemistry.” 

Young’s ‘‘Fractional Distillation.” 
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SULPHURIC ACID—Continued 
Lunge and Isler 
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By W.C. Ferguson 
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NITRIC ACID—Continued 
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37.60 | 1.3488 | 69.76 | 55.43 | 43.25 | 1.4951 | 85.02 | 74.15 
37.75 | 1.3520 | 70.40 | 55.97 | «43.50 1.4986 | 85.72 71.98 
38.00 | 1.8551 | 71.02 | 56.52 || 43.75 | 1.4321 86.42 72.82 
38.50 | 1.3618 | 72.30 57.65 44.25 | 1.4392 | 87.84 74.53 


i 


40,00 | 1.3810 76.20 61.38 | 45.7 : 
86 | 46.00 1.4646 92.92 81.08 
40.50 | 1.3876 77.52 62.77 || 46.25 1.4684 93.68 | 82.18 
40.75 | 1.3909 78.18 | 63.48 | 46.50 1.4721 94.42 83.33 
41.00 | 1.3042 78.84 64.20 46.75 | 1.4758 95.16 84.48 
41,25 | 1.3976 79.52 64.03 | 47.00 | 1.4796 | 95.92 85.70 
41.50 | 1.4010 86.20 85.87 | 47.25 1.4834 96.68 = 86.98 
41.75 | 1.4044 $0.88 66.42 | 47.50 | 1.4872 | 97.44 | 88.32 
42.00 | 1.4078 | 81.56 | 67.18 | 47.75 | 1.4910° 98.20 | 89.76 
42.25 | 1.4112 | 82.24 | 67.95 48.00 1.4948 98.96 91.35 
42.50 | 1.4146 $2.99 68.73 | 48.25 | 1.4987 99.74 | 93.13 
42.75 | 1.4181 83.62 69.52 | 48.50 | 1.5026 | 100.52 | 98.11 
j i 


opments 
. 


IT 


Specific Gravity determinations were made at 60° F., com- 
pared with water at 60° F, ; 

From the Specific Gravities, the corresponding degrees Baumé 
were calculated by the following formula: 


145 
Sp. Gr. 

Baumé Hydrometers for use with this table must be graduated 
by the above formula, which formula should always be printed 


on the scale. 
Atomic weights from F. W. Clarke’s table of 1901. O = 16. 


Baumé = 145 — 


Allowance for temperature: 


At 10° — 20° Bé. — 1/30° Bé. or 0.00029 Sp. Gr. = 1° F. 
20° — 30° Bé. — 1/23° Bé. or 0.00044 Sp. Gr. = 1° F. 
30° — 40° Bé. — 1/20° Bé. or 0.00060 Sp. Gr. = 1° F. 
40° — 48.5° Bé. — 1/17° Be. or 0.00084 Sp. Gr. = 1° F. 


Authority ~—W. C. Ferguson 
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HYDROCHLORIC ACID—Continued 
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Specifie Gravity determinations were made at 60° F., compared 
with water at 60° F. , 
From the Specific Gravities, the corresponding degrees Baumé 
were calculated by the following formula: 
Baumé = 145.— oo 
Atomie weights from F. W. Clarke’s table of 1901. O = 16. 
Allowance for temperature: 
10 — 15° Bé. ~ 1/40° Bé. or 0.0002 Sp. Gr. for 1° F. 
15 — 22° Bé. — 1/30° Bé. or 0.0008 Sp. Gr. for 1° F. 
22 — 25° Bé. — 1/28° Bé. or 0.00035 Sp. Gr. for 1° F. 
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AQUA AMMONIA 
According to W. C. Ferguson 


EAL CLEC COT OAL AOOCREL SR i tin tan SIBRPURSLORNPON OS NCCRCCLOOT COLES CE 
Ey 


| speciric / SPECIFIC | 
DEGREES GRAVITY | PER CENT | DEGREES GRAVITY PER CENT 
BAUME 60" | | BAUME ae | NHa 
lie 60°" 
10.00 1.0000 19.75 | 0.9349 | 17.28 
10.25 0.9982 20.00 0.9333 | 17.76 
10.50 0.9964 20.25 0.9318 | 18.24 
10.75 0.9947 131 20.50 0.9302 18.72 
11.00 0.9929 1.62 20.75 0.9287 19.20 
11.25 0.9912 2.04 21.00 0.9272 19.68 
11.50 0.9894 2.46 21.25 0.9256 20.16 
11.75 0.9876 2.88 21.50 0.9241 20.64 
12.00 0.9859 3.30 21.75 6.9726 | OLB 
12.25 0.9842 3.73 22.00 0.9211 21.60 
12.50 0.9825 4.16 92.25 | 0.9195 22.08 
12:75 | 0.9807 4.59 92.50 | 0.9180 | 22.56 
13.00 | 0.9790 5.02 22.75 | 0.9165 23.04 
13.25 | 0.9773 5.45 23.00 0.9150 23.52 
13.60 | 0.9756 5.88 23.25 | 0,9135 24.01 
13.75 | 0.9739 6.31 23.50 0.9121 24.50 
14.00 0.9722 6.74 23.75 | 0.9106 | 24.99 
14.25 | 0.9705 7 AT 24:00 = 0.9091 «5 48 
14.50 0, 9689 7.61 24.25 — 0.9076 25.97 
14.75 | 0.9672 8.05 24.50 | 0.9061 26.46 
15.00 | 0.9655 8.49 24.75 | 0.9047 26.95 
15.25 | 0.9639 8.93 | 25.00 | 9.9032 27.44 
15.50 0.9622 9.38 | 25.25 | 0.9018 27.93 
15.75 | 0.9605 9.83 | 25.50 | 0.9003 | 28.42 
16.00 0.9589 10.28 25.75 0.8989 28.91 
16.25 0.9573 10.73 | 26.00 | 0.8974 29.40 
16.50 0.9556 11.18 26.25 | 0.8960 29.89 
16.75 0.9540 1164 | 26.50 | . 0.8946 20.38 
17.00 0.9524 12.10 26.75 | 0.8931 30.87 
17.25 | 0.9508 12.56 27.00 | 0.8017 | 31.36 
17.50 0.9492 13.02 27.25 0.8003 31.85 
17.75 | 0.9475 13.49 27.50 | 0.8889 -82.34 
18.00 0.9459 13.98 27.75 | 0.8875 | 82.83 
18.25 0.9444 14.43 | 28.00 | 0.8861 = 83.32 
18.60 0, 9428 14.90 28:95 | 0.8847 | 33.81 
18.75 | 0.9412 15.37 28.50 | 0.8833 | 34.30 
19.00 0.9396 15.84 | 28.75 | 0.8819 34.79 
19.25 | 0.9380 16, 32 29.00 | 0.8805 | 85.28 
19.50 0.9865 16.80 


Specific Gravity determinations were made at 60° F., compared 
with water at 60° F. 

From the Specific Gravities the corresponding degrees Baumé 
were calculated by the following formula: 


oe 80. 


Baumé = Sp. Gr. 
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ALCOHOL BY VOLUME 


_ Squibb 
7 sc | ites a at 
BPECIFIC SPECIFIC | SPECIFIC | BPRCIFIC 
PERCENT PERCENT: : i PERCENT | ‘i PERCENT i 
arconon | SRAV™¥ | arconon GRAVITY arconon | MANY | avconoL | Sanpiedes tt 
vous | 15.56° oy [volts | 15.56%, volta 1588, | poe %en | 15.58% 
15. 56° - As. 56°" | | 15.56°™" | i5.56°”" 
1 0.9985 2 | 0.9698 | 51 0.9393 | 76 0.8745 
2 9976 7 | uy Be 9303 | 4077,—=C«| (Ss B71 
3 9956 28 53 "9283 78 | 18696 
4 "9942 29 54 "9262 79 | 8664 
5 ‘9030 | 30s 55 "9242/80. «|=. 8630 
6 | 9914 | 31 56 9221 81 | 861i 
ES 57 9200 82 "8581 
8 "9890, 33 58 9178 83 "8557 
9 "9878 | 34 59 9160 84 "8526 
10 9869 a5 60 9135 85 "8496 
li 9855 38 61 ‘9113 86 "8466 
12 "9841 BY | 62 "9090 87 3434 
13 ‘9328 | 38 63 9069 88 "8408 
14 "9821 | 39 64 9047 80 | 18373 
18 9815 40 | 65 9025 90 | 8340 
16 9802 4t 66 =| = 19001 91 | 18305 
17 ‘9789 | = 42 67 | «18978 92. | 18272 
18 9778 | 48 es | gogo | os ga? 
19 (9766 | 44 69 | [899% 94 "8199 
20 «19760 | 45 70 | 18000 95 | -8164 
21 | (9758 (46 71 | 18878. 98} 18138 
ao) k BTL tae 72 an | 
23 9728 | 48 7a) | 
4 | 9716 | 49 | 74 
28 | «(19700 | 60 | 
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INDEX 


Absolute zero, 17 
Acids, definitions of 
acetic, 8 
carbolie, 8 
hydrochioric, 8 
hydrocyanic, 8, 169, 110 
nitric, 8, 107, 108 
phosphoric, 8 
sulphuric, 8, 105, 106 
suiphurous, 8 
basicity of, 59 
ionigation of constants, 46 
Acid, hydrochloric, 110 
nitric, 107, 108 
sulphuric, 105, 106 
Active mass, definition of, 18 
Adrabatic expansion, 17 
Adsorption, definition of, 18 
Alloys, composition of, 10, 11 
 babbitt metal, 10 
hell metal, 10 
*B” alloy P. R. B., 16 
brass, 10 
britannia, 1) 
bronze, 10 
car~box, metal, 10 
fusible, 11 
muntz, 10 
mosaic gold, 10 
pewter, 10 
phosphor bronze, 10 
rose metal, 10 
soft solder, 10 
speculum metal, 10 
tobin bronze, 10 
type, 10 
white metal , 10 
wood metal, 10 
Aicohol, 112 
grams per 100 ec., 112 
percent of volume, 112 
percent of weight, 112 
specific gravity of, 112 
Ampere, definition of, 18 
Aromonia, aqua, 111 
Analysis scheme, qualitative, 98-101 
Antidotes of poisons, 8 
Apparatus list, 12, 13, 14, 15 
chemistry, 13, 14, 15 
physics, 12, 13 
Aqua, ammonia, 111 
degrees Baume, 111 
percent Nig, 111 
specific gravity, 111 
Areas, comparison of metric and custo- 


mary, 44 
Atom, definition of, 18 
Atomic theory, 17 
weight 7, 64-66 
weight of elements 7, 22-31 
Avagadro’s hypothesis 17 


Babbit metal, composition of, 10 

Balanced reaction, definition of, 18 

Barometer readings, corrections of, 15 

Bases, ionization constants of, 45 
normal solutions of, 69 

Base, definition of, 18 

Basicity of acida, 59 

Baume ein to degrees Twaddell, 107 


degrees or Twaddell to specific grav- 
ity, 107, 108 
_ degrees, 107-111, 
Bell metal, composition of, 10 
“B” alloy P. R. B., 10 
B. T. U., 18 
Boiling point of gases, 18 
Books, text, names of 102, 103, 104 
Boyles law, for gases, 
Brass, 10 
Britannia metal, composition of, 10 
British thermal unit 18, 


Calorie, small, 18 
large, 18 
average, 18 
Capacity, comparison of metric and cus- 
tomary, 33-44 
Car-box metal, composition of, 16 
Catalytic agent, 18 
Centigrade degrees to other scales, 21 
Charles’ law, 16 
Chemical apparatus list, 13, 14, 15 
equations completed, 32-44 
factors 50-55 
laws, 16 
Boyle’s for gases, 16 
Charles’, 1 
combining weights, 16 
definite proportion, 16 
Faraday’a, 16 
Gay Lussac's for gases, 16 
Gay Lussac's of combining vol- 
umes, 16 
Henry’s, 16 
Heaa’s of constant heat surnma- 
tion, 16 
mass action, 18 
multiple proportions, 16 
partial pressures, 16 
periodic, 16 
problems, method of solving, 34-38 
theories, 17 
atomic, 17 
Avagadros’, 17 
electrolytic solution tension, 17 
electron, 17 
Chemistry apparatus list, 13, 14, 15 
apparatus for experiments, 13, 14, 15 
Colligative property, 18 
Color of mmorganic compounds, 72-97 
Combining weight, 18 
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INDEX 


Comparison of wire gauges, 20 
Comparison of metric and customar 
lengths, 3¢ 

areas, 40, 41 

volumes, 41 

capacity, 42, 43 

weight, 44 

masses, 44 
Composition of freezing mixtures, 45 
Compounds, formulae of, 72-97 

inorganic, 22-31, 72-97 
Constitutive property, 18 . 
Constanta of fonizations, 45 

Yan der Waal’s, 20 

of gases, 20 

of inorganic compounds, 72-97 
Conversion of thermometer degrees, 21 
Corrections of barometer readings, 15 
Coulomb, 18 
Critical density of gases, 20 

temperature of gases, 20 

pressure of gases, 20 

data of gases, 20 
Crychydrate, 18 
Crystal a inorganic compounds, 72- 


Definite proportions, Law of, 16 
Definition of terms, — 

absolute zero, 17 

acids, 17 

active mass, 18 

adrabatic expansion, 17 

adsorption, i8 

ampere, 18 

atom, 18 

balanced reaction, 18 


base, 18 
ritish eines unit, 18 


calorie, small, 18 
calorie, large, 18 
ealorie, average, 18 
catalytic agent, 18 
coligative property, 18 
combining weight, 18 - 
constitutive property, 18 
coulomb, 18 
eryohydrate, 18 
eutectic, 18 
heat of combustion, 18 
hydrogen equivalent, 18 
jon, 18 
kilowatt, 18 
molar solution, 19 
molecule, 18 
normal solution, 19 
ohm, 19 
oxidation, 19 
reductions, 19 
reversible reaction, 18 
salt, 19 
solubility product, 19 
It, 19 
watt, 19 
watt-hour, 19 
Degrees Baume, nitric acid, 107, 108 
Baume to degrees Twaddeil, 107-110 
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Degrees Baume or Twaddell to specific 
gravity, 107-116 
Baume, 107-116 
Baume, aqua ammonia, 111 
Twaddell, 107-110 
Density of water, 38 
of gas, 20 
Diameter, platinum wire, 71 
Dissociation theory, electrolytic, 17 


Electrolytic dissociation theory, 17 
Electrolytic solution tension theory, 17 
Electron theory, 17 
Elements, constants of, 22-31 
atomic weight of, 7, 22-31 
boiling point of, 22-31 
co-efficient of expansion, 22-31 
discovery of 22-31 
discoverer of 22-31 
electrical conductivity of, 22-31 
melting point of, 22-21 
name, derivation of 22-31 
occurrence of, 22-31 
periodic table of, 70 
symbol of, 22-31 
specific gravity of 22-31 
specific heat of, 22-31 
thermal conductivity of, 22-31 
valenee of, 22-31 
Electromotive force of metals, 45 
Engineering alloys, 10 
Equations, chemical, completed, 32-34 
Eutectic, 18 
Experiments, apparatus for, 12, 13, 14, 15 
chemistry, 14, 15 
physics, 12, 13 


Factors, gravimetric, 50-55 
chemical, 50-55 
Fahrenheit degrees to other seales, 21 
Faradays’ Law, 16 
Foods, 45-47 
composition of, 46, 47 
fuel value of, 45, 46 
functions of, 45, 46 
uses of, 45, 46 
Formulae, 4 
area of triangle, 45 
eireumference of, 45 
radius of circle, 45 
radius of triangle, 45 
of gases, 5 
_ of compounds, 72-97 
Formation, heats of, 57, 58 
Freezing mixtures, composition of, 45 
point of gases, 26 
Fustble alloys, 11 


Gas volumes, reduction of, to standard 
conditions, 48, 49 

Gases, Boyle’s law for gases, 16 
eritical temperature of, 20 
eritical pressure of, 20 
freezing point of, 20 
boiling point of, 18 
specific gravity of, 56 
molecular weight of, 56, 64-66 
formuilse of, 56 
weight in grams per liter, 56 
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Gauges, wire, comparison of, 31 
Gay Lussac law for gases, 16 

_ of combiniag volumes, 16 
Gauge numbers, platiaum wire, 71 
(iravimetric factors, 50-55 

Gun metal; composition of, 16 


Heat of fusion of gases, 18 
of combustion, 18 
Heats of formation, 20 
of solution, 57 
Heimholtz double layer theory, 17 
Henry's law, 16 


Hess’ vt of constant heat summation, 


Hydrogen equivalent, 18 

Hydrochloric acid, 109, 110 
degrees Baume, 109, 110 
degrees Twaddell, 109, 110 
pereent HCI, 109, 110 
specific gravity 109, 110 


Indicators, use of, 59 

Inorganic compounds, 72-97 
boiling point of, 72-97 
constants of, 72-97 
erystal form, 72-97 
color of, 72-97 
formulae of, 72-97 
molecular weight of, 72-97 
melting point of, 72-97 
solubility, 72-97 

__ specifie gravity of, 72-97 

Yodine, & 

fon, 18 

ionization theory, 17 
constants of acids and bases, 45 


Kilowatt, 18 


Laboratory reagents, preparation and 
strength, 62, 63 : 
Laws, chemical, 16 
Lead acetate, 8 
Lengths, comparison of metric and cus- 
temary, 39 
List, apparatus, 12, 13, 14, 15 
chemistry 13, 14, 15, 
physies 13, 14, 15 
Logarithm table, 60, 61, 62 


Mass action law, 16 

Masses, comparison of metric and cus- 
tomary, 39-44 

Method of solving chemical problema, 19 

Metals, electromotive force of, 45 

Metric and customary welghts, compari- 
son of, 39-44 

Mercury, vapor pressure of, 71 

Mercuric chloride, 8 

Mixtures, freezing, 46 

Molecule, 15 

Molar solution, 19 

Molecular weight of gases, 64-66 

Molecular weights, 64-66 

Mosaic gold, composition of, 10 

Multiple proportions, law of, 16 

Muntz metal, composition of, 10 


Nitric acid, 107, 108 
degrees Baume, 107, 108 
dezrees Twaddeil, 107, 108 
percent niirie acid, 107, 108 
specific gravity, 107, 168 
Normal solutions, 18, 67, 68, 69 


Ohm, 19 
Oxidation, 19 
Oxidizing and reducing agents, 67, 68 


Partial pressures, law of, 16 
Periodic law, 16 
table of elements, 70 _ 
Percent nitric acid, 170, 168 
Hz ammonia aqua, 111 
by volume, aleohol, 112 
by weight, alcohol, 112 
Pewter, composition of, 10 
Phosphor bronze, composition of, 10 
Physics, apperatus list, 12, 13 
Physics! constants of the elements 7, 
atomic weicht of elernents 7, 22-31 
boiling poins of, 22-31 
ae wot of expansion, of elements, 
wy Pst 
discovery of elements, 22-31 
discoverer of elements, 22-31 
electrical conductivity of elements, 


melting point of elementa, 22-31 
eptoe derivation of, of elements, 22- 


occurrence, 22-31 
symbol of elements, 22-31 
specilic gravity of elements, 22-31 
specific heat of elements, 22-31 
apes conductivity of elements, 
_ valence of elements, 22-31 
Physical constants of inorganic com- 
pounds, 72-97 
Platinum wire, 71 
ameter, 72 
gauge numbers, 71 
weight of, 71 
Potsons, antidotes of, 8 
Potassium hydroxide, 8 _ 
Pressures, partial, law of, 16 
Pressure, critical, of gases, 20 
Preparation and strength laboratory re- 
agenta, $2, 
Problems, chemical, method of solving, 


Proportions definite, law of, 16 
Proportions, multiple, laws of, 16 


Qualitative analysis scheme, 98-101 


Readings, barometer, corrections of, 16 
Reagents, laboratory, preparation and 
strength, 62, 63 

Reduction, 19. 

of gsa volumes to standard condi- 
a tions, 48, 49 
Reference books, names of, 102-104 
Reversible reaction, 18 
Rose metal, 10 


INDEX 


Salt, 19 
Scheme analysis, qualitative, 93-101 
Sodium hydroxide, 8 
Soft solider, composition of, 10 
Solubility product, 19 
Solution, heats of, 57, 88 

tension theory electrolytic, 17 
Solving of chemical problems, 19 
asia gravity, of sulphuric acid, 106 


nitric acid, 107, 168 
degrees Baume or Twaddell, 105-111 
of gases, 56 
hydrochloric acid, 169, 110 
ammonia aqua, lil 
of aleohol, 112 
Speculum metal, composition of, 10 
Stoechometry, 34-38 
Strength and preparation laboratory 
teagents, 69 
Sulphuric acid, 105, 106 
one liter contains, 105, 106 
percent SO2 in, 105, 106 
percent SO, in, 105, 106 
apecific gravity of, 105, 106 


Table of logarithm, 66, 61, 62 
periodic, of elements, 70 
Terms, areas of—see definitions, 
Temperature correction of barometer, 15 
critical, of gases, 26 
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Text books, names of, 102-104 
Thermometer degrees, conversion of, 21 
Theories chemical, 17 
Tobin bronze, composition of, 10 
Twaddell degrees, to degrees Baume, 
107-110 
Baume or, to specific gravity, 107-110 
degrees, 107-110 
Type, composition of, 10 


Vapor, tension of water, 9, 10 

Van der Waal’s constants, 20 

Volt, 19 

Volumes, comparision of metric to cus- 
nee. 


reduction of gas, 48, 49 


Wait, 19 
Watt~hour, 19 
Water, density of, 38 
vapor tension, of, 9, 10 
Weight atomic 7, 22-31, 64-66 
of, platinum wire, 71 
Weights, combining, 18 
sh Phat of metric and customary, 


molecular, 64-66 
White metal, composition of, 10 
Wire, gauges, comparison of, 21 
Wire, platinum, 71 
Wood metal, composition of, 11 
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